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01. r MiuAila cUf;F NfhskhdJ jputnkhd;wpDs; fjp v ,y; efUk; NghJ mjpy; jhf;Fk; ghFik 

cuha;T tpir F MdJ F=krv  ,dhy; jug;gLfpd;wJ. khwpyp k ,d; ghpkhzk; 

(1) M0L-1T-1 (2) ML-1T-1 (3)  ML-2T-1 (4) ML-1T-2 (5) M2L-1T-1 

 

02.  Jzpf;if  xd;wpdJ ,af;frf;jpahdJ   

(A) Jzpf;ifapd; kPJ tpisAs; tpir jhf;fpd; khWgLk; 

(B) Xh; vz;zpf;fzpak;  

(C) ,j;Jzpf;ifapd; jpzptpy; jq;Fk;  

NkYs;s $w;Wf;fspy;  

(1) (A) khj;jpuNk cz;ikahdJ  (2) (B) khj;jpuNk cz;ikahdJ 

(3) (C) khj;jpuNk cz;ikahdJ  (4) (B),(C) khj;jpuNk cz;ikahdit 

(5) (A),(B),(C)  cz;ikahdit 

 

03.  P,Q vDk; ,U ,lq;fspYs;s xypr;nrwpT kl;lq;fs; KiwNa 50dB,40dB Mapd; P ,y; cs;s 

xypr;nrwptpw;Fk; Q tpYs;s xypr;nrwptpw;Fk; cs;s tpfpjk;. 

(1) 10:1 (2) 20:1   (3) 1:20   (4) 100:1    (5) 1000:1         
 

 

04. jfty; njhlu;ghly;fSf;F jw;NghJ xspapay; ehh;fs; gad;gLj;jg;gLfpd;wd. mt; xspapay; ehh;fspDhL 

Nyrh; fjph;j; Jbg;Gf;fis nrYj;Jtjd; %yNk njhlh;ghly; Nkw;nfhs;sg;gLfpwJ. ,t;thwhd 600nm 

miyePsKila Nyrh; fjph;j; Jbg;G xd;W fPNo fhl;lg;gl;Ls;sJ. 

 
 

           

 

T  Neuj;jpy; mtjhdpf;fg;gl;l Jbg;gpd; tY 500mW MFk;. T =30ms ,y; Jbg;gpYs;s rf;jpr;nrhl;Lfspd; 

(photon fspd;) vz;zpf;if ahJ? (gpshq;fpd; khwpyp h= 6x10-34 Js, tspapy; xspapd; Ntfk; 3x108 ms-1) 

(1) 5x1014 (2) 3x1015 (3) 5x1016 (4) 6x1016 (5) 8x1016 

 

 

fzpg;ghidg; gad;gLj;jf;$lhJ. 
(g = 10 N kg-1) 

KOg; gjpg;GupikAilaJ / All Rights  Reserved 

ftdpf;f    : 

 ,t;tpdhj;jhs; 12 gf;fq;fspy; 50 tpdhf;fisf; nfhz;Ls;sJ. 

 vy;yh tpdhf;fSf;Fk; tpil vOJf. 

 tpilj;jhspy; jug;gl;Ls;s ,lj;jpy; ckJ Rl;nlz;iz vOJf. 

 1 njhlf;fk; 50 tiuAs;s tpdhf;fs; xt;nthd;Wf;Fk; (1)> (2)> (3)> (4)> (5) vd ,yf;fkplg;gl;l tpilfspy;  

  rupahd my;yJ kpfg; nghUj;jkhd tpiliaj;njupe;njLj;J>mjidtpilj;jhspy; cs;s mwpTWj;jy;fSf;F      

  mikag; Gs;sb (X) ,l;Lf; fhl;Lf. 
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05. fhh; xd;wpd; fjp 108 km h-1 Mf cs;s NghJ 0.400 m tpl;lKs;s mf; fhh;r;rpy;ypd; Nfhzf;fjp ahJ 

(rpy;yhdJ jiuapy; tOf;ftpy;iy vdf; nfhs;f)  

(1) 75 rads-1 (2) 150 rads-1 (3) 270 rads-1 (4) 540 rads-1 (5) 1080 rads-1 

 
 

06. etPd X fjpu; Foha; xd;wpypUe;J ntspNaWk; fjph;g;gpd; nkhj;jrf;jp jq;fpapUg;gJ 

(A) FohapD}lhfg;  ghAk; kpd;Ndhl;lk; 

(B) ,yf;fpYs;s cNyhfj;jpd; mZ vz; 

(C) fNjhl;Lf;Fk; mNdhl;Lf;Fk; ,ilapyhd mOj;j NtWghL 

(D) fNjhl;Lf;Fk; mNdhl;Lf;Fk; ,ilg;gl;l J}uk; 

(1)  (A) . (B) , (C) kl;Lk;  (2) (A) , (C) kl;Lk;  

 (3)  (B) , (D) kl;Lk;  (4) (D)  kl;Lk;  

 (5) Nkw;$wpa vJTkpy;iy 

 

07. Rukhdpf;fk;gpnahd;W Fwpj;j mjph;ntz;zpy; xypia cUthf;FfpwJ. gpd;tUk; vk;khw;wk;  jho; mjpHntz; 

cila xypia cUthf;Fk;.  

(1) ,ioapd;; ePsj;ij miug;gq;fhf;fp ,Oitia ,Uklq;fhf;fy;   

(2) ,ioapd;; ePsj;ij miug;gq;fhf;fp ,Oitia khwhJ Ngzy; 

(3) ,ioapd;; ePsj;ij khwhJ Ngzp ,Oitia ,Uklq;fhf;fy;   

(4) ,ioapd; ePsj;ij ,Uklq;fhf;fp  ,Oitia miuklq;fhf;fy;   

(5) ,ioapd; ePsj;ij ,Uklq;fhf;fp  ,Oitia khwhJ Ngzy; 

 
 

08. gupTf; Foha;g;gupNrhjidnahd;wpy; Fwpj;j ,irf;fitf;F 1k;> 2k; gupT epiyfs; 17cm, 53cm ,y; 

ngwg;gl;ld. ,f;Fohapd; KidT tO> 

(1) 0.2cm (2) 0.5cm (3) 0.7cm (4) 1cm (5) 1.2cm 

 

 

09. %ba ghj;jpuj;jpDs; rkjpzpTfSila O2 thATk; H2 thATk;   cs;sd. ghj;jpuj;jpDs; O2 thAtpd; 

gFjpaKf;fk;  ghj;jpuj;jpDs; nkhj;j mKf;fj;jpd;  

2

1
)1(  gq;F 

4

1
)2(  gq;F 

8

1
)3(  gq;F 

16

1
)4(  gq;F               

17

1
)5(  gq;F   

     

 

10. XY I Kjyr;rhff; nfhz;L L ,y; itf;fg;gl;l f 

Ftpaj;J}uk; cs;s tpy;iyapy; xspf;fjpu;gl;L 

Kwptiltij cU fhl;LfpwJ. ,f; fjpu; 

glj;ijf;nfhz;L jug;gl;bUf;Fk; gpd;tUk; $w;WfSs; 

jtwhdJ 

(1) Fwpj;jtpy;iy Xu; xUf;Ftpy;iy MFk; 

(2) ePsk; LP < f MFk; 

(3) Q tpy; cs;s khag;nghUspw;F P ,y; nka;tpk;gk; cz;lhFk; 

(4) P apy; cs;s khag;nghUspw;F Q ,y; nka;tpk;gk; cz;lhFk; 

(5) P apy; cs;s nka;g;nghUspw;F Q ,y; khatpk;gk; cz;lhFk; 

 

11. Vw;wg;glhj 4.7nF nfhs;sstKila nfhs;sstp xd;W 1.5V tYtoq;fp xd;Wld; ,izf;fg;gl;L 

KOikahf Vw;wg;gLfpd;wJ. ,t; Vw;wy; nrad;Kiwapd;NghJ nfhs;sstpapd; kiwj;jl;bw;F 

,lkhw;wg;gl;l ,yj;jpud;fspd; vz;zpf;if (,yj;jpudpd; Vw;wk; e = -1.6x10-19) 

(1) 2.2 × 1010 (2)   3.3 × 1010 (3)  4.4 × 1010  (4) 8.8 × 1010   (5) 9.9 × 1010 

 

Y X L P Q 
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12. xU ,ypjpak; fU xU GNuhj;jpuDld; ,ize;J cWjpaw;w fUthfp fUj;jhf;fj;jpyPLgl;L ,U fPypak; 

fUf;fis  tpistpf;fpd;wJ. ,j;jhf;fj;ij gpd;tUkhW vLj;Jiuf;fyhk;.  

  HePLi 4

2

1

1

7

3 2 rf;jp 

,ypjpak; fU  GNuhj;jpud; vd;gtw;wpd; Muk;g ,af;frf;jp Gwf;fzpf;fj;jf;fJ. ,f;fUj;jhf;fj;jpy; jpzpT 

mopT m  vdpy; fUj;jhf;fj;jpy; tpLtpf;fg;gLk; fPypak; fUf;fspd; cah; ,af;frf;jp ahJ (tspapy; 

xspapd; Ntfk; C) 

22)1( mC  2)2( mC  2

2

1
)3( mC  2

4

1
)4( mC               2

8

1
)5( mC

 

13. aq;fpd; kl;L 5x1010Nm-2 cila fk;gpnahd;W 5x108Nm-2  ,Oitj;jifg;Gw;Ws;sJ. ,f;fk;gpapy; 

nel;lhq;F miyapd; Ntfj;jpw;Fk;  FWf;fiyapd; Ntfj;jpw;Fk; ,ilapyhd tpfpjk;   

(1) 2 (2)  5 (3) 10  (4) 50   (5) 100 

 

14. 12V  60W ,y; tPjq;Fwpf;fg;gl;l kpd;Fkpo; xd;W xU gbFiw epiykhw;wpapd; Jizr;Rw;Wf;F 

,izf;fg;gl;l NghJ KOikahd gpufhrj;Jld; xspu;fpwJ Kjw;Rw;W 230V tYtoq;fYf;F 

,izf;fg;gl;lJ. Fwpj;j epiykhw;wpahdJ 75%  jpwd; nfhz;lJ vdpd; Kjw;Rw;wpy; kpd;Ndhl;lk; 

(1) 0.25 A (2)  0.35 A (3) 3.75 A  (4) 5.0 A   (5) 5.5 A 

 

15. #g;gh;Nrhdpf; nIl;tpkhdk; kf;vz; (Mach Number) k cld; fpilahf 

gwf;ifapy; mLj;Js;s miyKfq;fis NkYs;s glk; fhl;LfpwJ. 

jiuapypUf;Fk; kdpjd; mjph;nthypiaf; (sonic boom) ; Nfl;Fk; NghJ 

kdpjidAk; tpkhdj;ijAk; ,izf;Fk; NfhL fpilAld; mikf;Fk; Nfhzk;   

 

)()1( 1 kSin  )
1

()2( 1

k
Sin                    )()3( 1 kCos                  )

1
()4( 1

k
Cos                )()5( 1 kTan

 

16. A , B vDk; ,U ru;trkdhd jpzpTfs; ,Nyrhd tpw;RUs; xd;wpy;  ,izf;fg;gl;L 

,io xd;wpd; cjtpAld; $iuapypUe;J njhq;ftplg;gl;Ls;sd. ,io mWf;fg;gl;lTld; 

jpzpTfs; A ,B kw;Wk; njhFjp vd;gtw;wpd; <h;g;Gika Mu;KLfy;fs; KiwNa gA , gB , 

gS  Mapd; mtw;Wf;fpilapyhd rhpahd njhlh;igf; Fwpg;gJ ( g – GtpaPu;g;G Mu;KLfy;) 

(1) gA  >  gS   > gB  >  g  

(2) gA  >  gS   = g  >  gB  

(3) gA  =  gB   = gS  =  g  

(4) gA  =  gB   = gS  =  g  

(5) gB  >  gS   = g    >  gA 
 

17. P tYTila ntg;gkhf;Fk; %yfk; miwntg;gepiy 300C #oypYs;s ePiuf;nfhz;Ls;s  ghj;jpuj;jpy; 

itf;fg;gl;L Mspaplg;gl ePhpd; ntg;gepiy nfhjpepiyia mile;J 5gs-1 vd;Dk; tPjj;jpy; ePh; 

MtpahfpaJ. ntg;gkhf;Fk; %yfj;jpd;tY 2P Mfkhw;wg;gl cWjpepiyapy; 15gs-1 vd;Dk; tPjj;jpy; ePh; 

MtpahfpaJ. ,t; ePiuf;nfhz;l ghj;jpuj;jpy; Muk;gj;jpy;  P/4 tYTila ntg;gkhf;Fk; %yfk; 

itf;fg;gl;bUg;gpd;  cWjpepiyapy;>(ntg;g ,og;G epa+l;ldpd; Fspuy; tpjpf;fikaNt eilngWfpd;wJ) 

(1) 450C ,y; khwJ ,Uf;Fk;   

(2)  650C ,y; khwJ ,Uf;Fk;  

(3) 1000C ,y; khwJ ,Uf;Fk; 

(4) nfhjpepiyapy; 1gs-1 vd;Dk; tPjj;jpy; ePh; MtpahFk;     

(5) nfhjpepiyapy; 3gs-1 vd;Dk; tPjj;jpy; ePh; MtpahFk;  
 

 

A 

B B 
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18. R MiuAila  mlu;j;jpAk; nfhz;l rPuhd Nfhstbt fpufk; xd;wpd; Nkw;gug;gpypUe;J R cauj;jpy; 

cs;s tl;l xOf;F xd;wpy; m jpzpTs;s nra;kjp xd;W cs;sJ. nra;kjpf;Fk; fpufj;jpw;Fk; ,ilapYs;s 

<h;g;Gf;ftu;r;rp tpir ahJ 

3
)1(

GmR  
3

2
)2(

GmR  
3

)3(
2GmR

 
3

2
)4(

2GmR               
3

4
)5(

2GmR

 

19. jpzpT m I cila xU Jzpf;if jiuapypUe;J ntt;NtW cauKs;s (h) Gs;spfspypUe;J nkJthf 

tpLtpf;fg;gl mJ tspj;jilf;F vjpuhf ,aq;fpj; jiuia milAk; NghJ mjd; ,af;frf;jp E Mapd;  

h cld; E khWgLtij fhl;Lk; tiuGfspy; rhj;jpakhdJ (tspapd; mlu;j;jpAk; <u;g;G Mu;KLfYk; 

khwtpy;iy vdf; nfhs;f)  

 

 

 

 

 

 

 
 

20. X,Y vd;gd xNu gjhu;j;jj;jpdhyhd rk FWf;F ntl;Lg;gug;Gs;s ,U ,iofs; MFk;. Mdhy; X vd;Dk;; 

,ioapd; ePsj;jpYk; Y vd;Dk; ,ioapd; ePsk; rpwpjsT FiwthdJ. ,U  ,iofspdJk; RahjPd 

Kbtplq;fspy; xd;W $iuAld; xUkpf;f ,izf;fg;gl;L kW RahjPd Kbtplq;fs; xd;whf ,Uf;FkhW 

gpbf;fg;gLfpwJ. (,e;epiyapy; X ,d; ,Otpir Gwf;fzpf;fj;jf;fJ. Y ,w;F Fwpj;j ,Otpir cz;L.) 

,k;Kidapy; Nrh;j;jp ,iof;fhd ,Oit gbg;gbahf mjpfupf;fg;gbd; X,Y ,iofspYs;s ,Oit 

vq;qdk; ele;J nfhs;Sk; vd;gij gz;gwp Kiwahf tpsf;FtJ gpd;tUtdtw;Ws; 

(1) X Kjypy; tpfpjrk vy;iyia milAk;. ,jd; gpd;dh; tpirapd; ngUk;gFjp Y ,y; njhopw;gLk;. 

(2) Y Kjypy; tpfpjrk vy;iyia milAk;. ,jd; gpd;dh; tpirapd; ngUk;gFjp X ,y; njhopw;gLk;. 

(3) X Kjypy; tpfpjrk vy;iyia milAk;. ,jd; gpd;dh; tpirapd; ngUk;gFjp X ,y; njhopw;gLk; 

(4) Y Kjypy; tpfpjrk vy;iyia milAk;. ,jd; gpd;dh; tpirapd; ngUk;gFjp Y ,y; njhopw;gLk;. 

(5) X Kjypy; tpfpjrk vy;iyia milAk;. ,jd; gpd;dh; gpuNahfpf;fg;gL;k; tpir ,U ,iofspw;Fk; 

rkkhfg;gq;fplg;gLk;  

 

21. ,Nyrhd tpiwg;ghd ,ioapd; xU Kidapd; m jpzpT ,izf;fg;gl;L ,ioapd; kw;iwa RahjPd Kid 

$iuAld; njhLf;fg;gLfpd;wJ. ,io fpilahf ,Uf;Fk; tifapy; Jzpf;ifahdJ gpbf;fg;gl;L ,aq;f 

mDkjpf;fg;gLfpwJ. Jzpf;ifapd;; KO ,af;fj;jpYk; ,io mwhJ ,Ug;gjw;F ,io jhq;f Ntz;ba 

,opT ,Otpir 

(1)  mg                  (2)  2mg  (3)  3mg  

(4)  4mg  (5)  ,ioapd; ePsj;jpy; jq;Fk; 

 

22. rPuw;w nky;ypa cUisf;Nfhy; XY MdJ xg;gkhd Kid xd;wpy; 

njhl;Lf;nfhz;bUf;f ,Nyrhd ,io xd;wpdhy; $iuAld; 

,izf;fg;gl;L rkepiyg;gLj;jg;gLfpwJ. Nfhypd; <u;g;Gikak; 

,Uf;f$ba ,lk;. 

(1) A (2) B (3) C  

(4) D (5) E  

 

 

h 

E 

(4) h 

E 

(3) h 

E 

(1) h 

E 

(2) h 

E 

(5) 

X 

Y A 

B 
C 

D 

E 
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23. NeNuhl;l kpd;Ndhl;lj;ijf;fhTk; Nehpa flj;jpf;F mz;ikapy; cs;s fhe;jtpirf; NfhLfs; 

(1) RUs; tbtpy; ,Uf;Fk;. 

(2) flj;jpf;F rkhe;jukhd jsj;jpy; cs;s tl;lq;fshf ,Uf;Fk;. 

(3) fk;gpf;F rkhe;jukhd NeHNfhLfshf ,Uf;Fk;. 

(4) fk;gpf;Fr; nrq;Fj;jhd NeHNfhLfshf ,Uf;Fk;. 

(5) fk;gpf;Fr; nrq;Fj;jhd jsj;jpy; cs;s tl;lq;fshf ,Uf;Fk;. 
 
 

24. xU jputj;jpd; ntg;gf; nfhs;ssT S.I myFfspy; K MFk;. K ,d; rhu;gpy; ,j;jputj;jpd; Mtpahjypd; 

jd;kiwntg;gk; 100K . 300C ntg;gepiyapYs;s S.I myFfspy; m jpzpTila jputj;ij mjd; 

nfhjpepiyahd 2300C ,y; Kw;WKOjhf Mtpahf;Ftjw;F Njitahd ntg;gf;fzpak; 

(1) 300K (2) 100K (3) 300mK (4) 200mK (5) 100K(m+2) 

 

25. a,2a MiufisAila ,U xNuikatl;lj;jlq;fs; xNujsj;jpy;; vjph; vjp;h; Ropfspy; xNu kpd;Ndhl;lk; I 

If; fhTfpd;wd. mg;NghJ nghJikaj;jpy; fhe;jg;gha mlHj;jp 2x10-5T MFk;. rpwpa  jlj;jpD}lhd 

kpd;Ndhl;lk; epWj;jg;gbd; jw;NghJ nghJikaj;jpy; fhe;jg;gha mlHj;jp. 

(1) 1x10-5T (2) 2x10-5T (3) 4 x10-5T (4) 6x10-5T (5) 8x10-5T 
 

26. thdpay; njhiyfhl;b xd;W ,ay;ghd nrg;gQ;nra;ifapy; cs;s NghJ mjd; nghUs; tpy;iy kPJ L 

ePsKs;s Neu;NfhL xd;W tiuag;gl;lJ. ghu;itj;Jz;bdhy; cUthf;fg;gLk; ,f;Nfhl;bd; tpk;gj;jpd; ePsk; 

x vdpd; ,j; njhiyfhl;bapd; Nfhz cUg;ngUf;fk; 

x

L
)1(  1)2( 

x

L
 1)3( 

x

L
 

xL

xL




)4(                

L

x
)5(

 
 

27. fhl;lg;gl;l kpd;Rw;wpy; fyk; khwh kpd;dpaf;f tpirAilaJk; 

mfj;jil Gwf;fzpf;fj;jf;fJk; MFk;. fhl;lg;gl;l epiyapy; 

Mspaplg;gl;lhy; re;jh;g;gk; X ck;> jilapd; jil R ,ul;bf;fg;gl;L 

Mspaplg;gl;lhy; re;ju;g;gk; Y ck;> nfhs;sstpapd; nfhs;ssT C 

,ul;bf;fg;gl;L Mspaplg;gly; re;ju;g;gk; Z ck; Mapd;. re;jh;g;gq;fs; 

gw;wpa gpd;tUk; $w;Wf;fSs; rhpahdJ / rhpahdit (xt;nthU 

re;jh;g;gj;jpYk; Mspaplg;glKd; nfhs;sstp Vw;wk; vjidAk; 

nfhz;bUf;ftpy;iy vdTk; xt;nthU re;jh;g;gj;jpYk; nfhs;sstp 

KOikahf kpd;Ndw;wg;gLfpwJ vdTk; nfhs;f). 

(A) re;jh;g;gk; X ,Yk; ghu;f;f re;jh;g;gk; Y ,y; nfhs;sstpapd; kpd;Ndw;wj;Jf;fhd Neuk; mjpfk; 

(B) re;jh;g;gk; X ,Yk; re;jh;g;gk; Y ,Yk; nfhs;sstpapy; Nrh;f;fg;gl;l Vw;wk; rkk; 

(C) re;jh;g;gk; X ,y; fyk; ,of;Fk; rf;jpapd; ehd;F klq;F rf;jpia re;jh;g;gk; Z  ,y; fyk; ,of;Fk; 

(1) (A) kl;Lk;     (2) (B)  kl;Lk;   (3) (A) Ak; (B) Ak; kl;Lk;  

(4) (A) Ak; (C) Ak; kl;Lk;     (5) (A) (B) (C) vy;yhk; 
 

 

28. fpilj;jiuapd; Fwpj;j epiyapy; ,Ue;J A , B vDk; ,U Jzpf;iffs; 

xNu Neuj;jpy; vwpag;gLtij cU fhl;Lfpd;wJ. vwpag;gLk; NghJ A 

epiyf;Fj;jhf Nky;Nehf;fp U  Ntfj;ijf; nfhz;bUg;gJld; B 

epiyf;Fj;jhf U Ntfj;ijAk; fpilahf V Ntfj;ijAk; nfhz;Ls;sJ. 

jiuia te;J miltjw;F Kd;duhd mtw;wpd; ,af;fj;jpy; A  rhu;ghd 

B ,af;fg;ghijahf miktJ 

 

 

V 

U U 

A B 

C 

 
E 

R 

S 

(1) (2) (3) (4) (5) 
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29. M jpzpTila Jzpf;ifahdJ a MiuAila tl;lgghijapy; khwhf;fjpapy; tl;l ,af;fj;ij 

Mw;WfpwJ. tl;lg;ghijapd; ikaj;jpDhlhd mr;Rg;gw;wp Jzpf;ifapd; Nfhz ce;jk; L vdpy; 

Jzpf;ifapd; ,af;frf;jp  

 
am

L2

)1(  
am

L

2
)2(

2

 
ma

L
2

2

2
)3(  

ma

L
2

2

)4(   
am

L

2
)5(

 
 

30. %ba nfhs;fyd; xd;wpd; ntg;gepiy khwhjpUf;f mjd; fdtsT 

khw;wg;gl mjDs; cs;s jdp<ug;gjd; (AH) tiugpy; fhl;bathW 

khWgLfpwJ. nfhy;fyj;jpd; fdtsT 3m3  MfTs;s NghJ mjDs; 

cs;s rhh;<ug;gjd; mz;zsthf 

(1) 25% (2) 33% (3) 42%  

(4) 67% (5) 73% 

 

31.    

 

 

 
 
 
 

glj;jpy; fhl;ba $l;L EZf;Ff;fhl;bapd; nghUspapd; Kd; jdpj;jdpNa O1,O2 epiyfspy; 

nghUs;itf;fg;gl;L ,ay;ghd nrg;gk; nra;ifapy; mtjhdpf;fg;gLfpwJ. nghUs; O1 ,y; cs;s NghJ 

tpy;iyfspw;F ,ilapyhd Ntwhf;fk; d1 EZf;Ff;fhl;bapd; Nfhz cUg;ngUf;fk; M1 MfTk; nghUs; 

O2 ,y; cs;s NghJ tpy;iyfspw;F ,ilapyhd Ntwhf;fk; d2 EZf;Ff;fhl;bapd; Nfhz cUg;ngUf;fk; 

M2  MfTk; cs;sJ. d1, d2  tpw;Fk; M1, M2  tpw;Fk; ,ilapyhd gpd;tUk; njhlh;Gfspy; rhpahdJ 

(1) d1 >  d2  , M1 = M2   

(2) d1 >  d2  , M1 > M2   

(3) d1 >  d2  , M1 < M2   

(4) d1 <   d2  , M1 > M2   

(5) d1 <  d2  ,  M1 <  M2   
 

32. fhl;lg;gl;Ls;s kpd;Rw;wpy; fyk; E ,d; kpd;dpaf;ftpir 6V mjd; mfj;jil Gwf;fzpf;fj;jf;fJ. 

Nthy;w;Wkhdpapd; mfj;jil Rv ,jd; thrpg;G     4V  MFk;. ,r;Rw;wpYs;s  fzpaq;fSldhd gpd;tUk; 

njhlu;GfSs; rupahf mikaj;jf;fJ /  mikaf;j;jf;fit 

(A) RV  =   RO 

(B) R    >    RO 

(C) 
RRR V

111

0

  

(1)  (A) khj;jpuk;   

(2) (B) khj;jpuk;   

(3)  (A),(C) khj;jpuk; 

(4) (B),(C) khj;jpuk;      

(5)  (A),(B),(C) Mfpa vy;yhk;  

 

 

30 

 1 2    3 V/m3) 

    A.H 

    / gm-3 

    
  

 

O2 

nghUsp  ghh;itj;Jz;L  

O1 

Fo 2Fo Fo 

R0 

E  

 

R 

V 
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33.  

 

 

 

 

 

 

 

fhl;lg;gl;l Rw;wpy; jil Q  ck; epakj; jil 0.1Ω ck; jkf;Fs; ,lkhw;wg;gLk; NghJ> 

rkepiyg;Gs;spahdJ X ,ypUe;J 60cm ,w;Fg; gjpyhf X ,ypUe;J 50cm Mf tUfpwJ. jil Q ,d; 

ngWkhdk; Ω ,y; 

(1) 0.067 (2) 0.083 (3) 0.100 (4) 0.120 (5) 0.150 
 

 

34. jpUrpakhdpapy; mupaj;jpd; ,opT tpyfy; fhZk; gupNrhjidapy; njhiyfhl;bapd; FWf;Ff;fk;gp kPJ 

,opT tpyfy; Nfhzj;jpd; epiyia ,dq;fz;L njhiyfhl;bia ,il epWj;jpaJk; mjid kPz;Lk; 

cWjpg;gLj;Jtjw;F gpstpd; tpk;gj;ij njhlu;r;rpahf mtjhdpf;Fk;  mNjNtis mupa Nkiria rpwpa 

gLNfhzj;Jld; njhlu;e;J mjid ,opT tpyfy; epiyapD}lhfr; nry;Yk; tiuf;Fk; Rw;WkhW 

Nfl;fg;gl;L;s;sPu; ,r; Row;rpapd; NghJ gpstpd; tpk;gk; mtjhdpf;fj;jf;f ,lkpUe;J tykhf Ie;J 

mLj;JtUk; epiyfspy;; nghUj;jkhdJ 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 
 
 
 
 
 

35. fyq;fisAk; ,UthapfisAk; ;jiliaAk; nfhz;L 

mikf;fg;gl;Ls;s fhl;ba Rw;wpy; A , B vd;gd 

nga;g;Gk; Y gag;Gk; MFk;. ,r;Rw;wpdhy; 

Fwpf;fg;gl;Ls;s gliyahdJ 

(1) OR 

(2) AND 

(3) NAND 

(4) NOR 

(5) NOT 

(1) 

(2) 

(4) 

(5) 

(3) 

2V 

G 

P 

3 

Q 

R X Y 

2V 

0.1 

R 

5V 

A 

D2 

5V B 

Y 

 

-  

+ 
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36.  

 

 

 

 

fhl;lg;gl;Ls;s kpd;Rw;Wf;fspYs;s fyq;fs; ahTk; mfj;jil Gwf;fzpf;fj;jf;f khwh 

kpd;dpaf;ftpirAila rh;trkdhditahapUg;gJld; xt;nthU Rw;wpYKs;s midj;J kpd;Fkpo;fSk; 

rh;trkdhditahfTk; cs;sd vdpd; vr;Rw;Wf;fspy; cs;s kpd;Fkpo;fs; xNu gpufhrj;Jld; xspUk; 

(1)  (A) apYk; (C) apYk; kl;Lk; 

(2) (B) apYk; (D) apYk; kl;Lk; 

(3) (A) apYk; (C) apYk; (D) apYk; kl;Lk;  

(4) (A) apYk; (D) apYk; kl;Lk; 

(5) (A) , (B) , (C) , (D) vy;yhtw;wpYk; 

 

 

 

37. fhl;lg;gl;Ls;s kpd; Rw;wpy; XY  ,w;fpilapy; 1V kpd;dpaf;f tpirAila 

fyk;> Neu;Kid Y Ald; ,Uf;f ,izf;fg;gLk;NghJ 16V 

fyj;jpD}lhd kpd;Ndhl;lk; I ,y; Vw;gLk; khw;wk; ahJ 

 (1) 0.1A  

 (2) 0.5A 

 (3) 1A 

 (4) 2A 

 (5) G+r;rpak; 
 

 

 

 

38. Fwpj;j jpzpT ,yl;rpa thAntd;wpd; mKf;fk;  (P) jdpntg;gepiy (T) Ald; 

khWtij mUfpYs;s glk; fhl;Lfpd;wJ. ,J gw;wpa gpd;Uk; $w;Wf;fspy; 

rupahdJ /  rupahdit 

(A) B       A ghij topNa efu;j;jg;gLifapy;;. thAtpd; mlu;j;jp khWtjpy;iy. 

(B)    B       A ghij topNa efu;j;jg;gLifapy; thAkPJ Ntiy nra;ag;gLk;. 

(C)    C       B ghij topNa efu;j;jg;gLifapy; thAkPJ Ntiynra;ag;gLk; 

 (1)  (A) kl;Lk;                  

(2)  (A),(B) kl;Lk;   

(3)  (A),(C) kl;Lk;  

(4)   (B),(C) kl;Lk;   

(5)  (A),(B),(C) Mfpa vy;yhk;  

 

39.  fhl;lg;gl;Ls;s ,yl;rpa ,Uthap>  jil tiy Ntiyg;ghl;by; re;jp 

A MdJ +15V mOj;jk; Ngzg;gbd; re;jp B apd; mOj;jk;  

(1) + 2.5 V (2) +5 V                

(3) -5V                 (4) +7.5 V           (5) +10V 

 

 

6Ω 4Ω 

5Ω 

3Ω 

16V 

I r=0 

5Ω

X 

Y 

(A) (B) (D) (C) 

A 

B 

C 

T 

P 
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40.  

 

  

 

 
 

miwntg;gepiy R cs;s khwh ntg;gr;#oypy; A , B vDk; rkghpkhzq;fisAila ,UNfhy;fs; 

fhtw;fl;blg;gl;l epiyapy; glj;jpy; fhl;bathW itf;fg;gl;Ls;sd. khwh tY P ,y; ntg;gj;ijg; 

gpwg;gpf;Fk; ntg;gkhf;Fk; RUs; H fhl;bathW Nfhy;fspd; xt;nthU KidfSld; njhLifapypUf;FkhW 

itf;fg;gl;Ls;sJ. cWjp epiyapy; xt;nthUNfhy;fspdJk; ntg;gkhf;Fk; RUSld; njhLifapypUf;Fk; 

KidfspypUe;jhd J}uk; x topNa mtw;wpd; ntg;gepiy (θ0C) khWtij tiuG fhl;LfpwJ. ,U 

Nfhy;fspdJk; Nkw;gug;gpw;fhd Fspuy; XUik xNuasthapd; gpd;tUk; $w;Wf;fis fUJf  

(A) Nfhy; A Mf;fg;gl;l jputpaj;jpYk; ghu;f;f Nfhy; B  Mf;fg;gl;l jputpaj;jpd; ntg;gf;flj;jhW FiwT 

(B) Nfhy; B apYk; ghu;f;f Nfhy; A apD}L ntg;g gha;r;ry; tPjk; cau;T 

(C) Nfhy;fspd; ePsj;ij khw;whJ mtw;wpd; FWf;Fntl;Lg;gug;G Fiwf;fg;gbd; cWjpepiyapy; xt;nthU 

NfhypdJk; ,U KidfspYk; cs;s ntg;gepiy mjpfupf;Fk; 

Nkw;Fwpj;j $w;Wfspy;> 

(1)  (A) khj;jpuk; cz;ikahdJ                 (2) (A),(B) khj;jpuk; cz;ikahdJ  

(3)  (A),(C) khj;jpuk; cz;ikahdit        (4) (B),(C) khj;jpuk; cz;ikahdit 

(5)  (A),(B),(C) Mfpa vy;yhk; cz;ikahdit. 

 

41. jiuapypUe;J Xu; Jzpf;if P Nky; Nehf;fp t = 0 vDk; 

Neuj;jpy; Muk;gNtfk; V cld; vwpag;gLk; mNjNtis 

mg;Gs;spf;F Neu;NkNy h caukhd Gs;spapypUe;J ,d;Ndhu; 

Jzpf;if Q xd;W nkJthf tpLtpf;fg;gLtij cU (a) 

fhl;LfpwJ. njhlUk; ,af;fj;jpy; ,ilapy; ,uz;Lk; xd;iw 

nahd;W re;jpf;fpd;wd. ,j;Jzpf;iffs; Muk;gj;jpypUe;J 

re;jpf;Fk; tiu mtw;wpd; ,af;fj;jpw;fhd Ntfk; (V) Neuj;J 

ld; (t) khWgLtij mUfpYs;s tiuG fhl;Lfpd;wJ. 

,t;tiugpy; ∆ ABC , ∆ CDE , ∆ ADF gug;Gf;fs; KiwNa           

A1 ,  A2 ,  A3 Mapd; gpd;tUtdtw;Ws; h ,w;F rhpahd njhlu;G 

(1)  h =  A1 +  A2 +  A3  (2) h =  A1 +   A3   (3) h =  A1 +  A3 -  A2 

(4) h =  A1 + 2 A2 +  A3  (5) h =  A1 +  A2  
 

42. a gf;fKila rJutbthd flj;jpj; jl;Lf;fis d ,ilj;Juj;jpy; 

NgZtjd; %yk; tspf;nfhs;sstp mikf;fg;gl;Ls;sJ. glj;jpy; 

fhl;bAs;sJ Nghy; K rhh;G mDkjpj;jpwDila kpd;Dioag;ghsk; 

gFjpahf nrYj;jg;gl;Ls;sij glk; fhl;Lfpd;wJ. fUjpa epiyapYs;s 

kpd;Dioag;ghsk; NkYk; t J}uj;jpD}L nfhs;sstj;;jpDs; nrYj;jg;gbd; 

XY ,w;F ,ilapy; nfhs;sstk;. 

(1) 
d

at 0

 
,dhy; mjpfupf;Fk;    (2) 

d

at 0

 
,dhy; FiwAk; (3) 

d

Kat )1(0  ,dhy; FiwAk; 

(4) 
d

Kat )1(0  ,dhy; mjpfupf;Fk; (5) 
d

Kat 0 ,dhy; mjpfupf;Fk; 

θo

θR 

θ0 

A 

B 

x 

d 

Y 

X 

x x 
H 

B A 

h 

cU(a) 

t=0 

t=0 

u=v 

u=0 

P 

Q 

t 

v 

0 
0 

B 

C 

E 

F 

D 

F 

A 

P 

Q 
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43. ca;j;jd; ghyr;Rw;W xd;iwg; glk; fhl;Lfpd;wJ. ,f;fl;likg;G gw;wp 

rupahd $w;W gpd;tUtdtw;Ws; vJ / vit 

(A)  jil  P rpwpJ mjpfupf;fg;gbd; fy;tNdkhdp G apD}L C ,ypUe;J 

A apw;F kpd;Ndhl;lk; ghAk; 

(B) fyk; E Ak; fy;tNdhkhdp G Ak; jkf;Fs; ,lkhw;wg;gbDk; G 

G+r;rpaj;jpUk;giyNa fhl;Lk; 

(C) mfj;jil Gwf;fzpf;fj;jf;f fyk; E ,d; kpd;dpaf;ftpir 3V My; 

mjpfupf;fg;gbd; jil P apw;F FWf;Nfahd mOj;jNtWghL 2V 

mjpfupf;Fk; 

(1)  (A) kl;Lk;    (2) (A) Ak; (B) Ak; kl;Lk;  (3) (B) Ak; (C) Ak; kl;Lk;  

(4) (A) Ak; (C) Ak; kl;Lk;    (5) (A) (B) (C) vy;yhk; 

 

44. r MiuAila J}a fz;zhb 

kaph;j;Jisf;Foha; X ePupDs; epiyf;Fj;jhf 

itf;fg;gl FohapDs; 2h cauj;jpw;F cs;s 

ePu; epuy; rkepiyapy; ,Ug;gij cU 

fhl;lfpwJ. r , 2r , 
𝑟

2
 MiufisAila J}a 

kaph;j;Jisf;Foha;fshd Nrh;khdf;Foha;fs; 

(A) , (B)  (C) , (D) ePupy; epiyf;Fj;jhf 

itf;fg;gl;Ls;s NghJ fhl;ba msTfspy; 

cs;s ePu; epuy;fs;  rkepiyapy; ,Ug;gjw;F 

rhj;jpakhdJ my;yJ rhj;jpakhdit 

(1) (A) kl;Lk;    

(2) (A)> (B) kl;Lk;   

(3) (A)> (B)> (C) kl;Lk; 

(4) (B)> (C)> (D) kl;Lk;   

(5) (A)> (B)> (C)> (D) vy;yhk; 
 

 

45. xg;gkhd cuha;tw;w fpil Nkir xd;wpd; kPJ rPuhd M jpzpTk; 

2L ePsKk; nfhz;l gyif xd;W glj;jpy; fhl;bathW 

itf;fg;gl;Ls;sJ. gyifapd; <h;g;G ikak; Nkirapd; 

tpspk;gpypUe;J X J}uj;jpy; ,Ug;gJld; gyifapd; xU Kidapd; 

m jpzpTs;s rpwpa Fw;wp xd;Wk; fhl;bathW itf;fg;gl;L 

gyifapd; ePsj;jpd; topNa Fw;wpf;F u Ntfk; nfhLf;fg;gLfpwJ. 

gyiff;Fk; Fw;wpf;Fk; ,ilapyhd ,af;ftpay; cuha;Tf;Fzfk;  

μ Mapd; Fw;wpf;F Ntfk; nfhLf;fg;gl;ljpypUe;J gyif NkirapypUe;J ftpo;tjw;F vLf;Fk; ,opT Neuk; 

ahJ? ( ftpOk; tiu gyifapypUe;J Fw;wp ntspNatutpy;iy vdf;  nfhs;f) 

mU

XmMLm )(
)1(

    
)(

)(2
)2(

mMg

mXl






  

U

XL 
)3(

  g

U

2
)4(

2

                
UmM

mXL

)(

)(
)5(



  

 
 

X 

 

G 

 

m 

 

L 

 

L 

 

h 

h 

A D C B X 

E 
C 

G 

A 

R=5Ω Q=50Ω 

S=10Ω P=100Ω 
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46. fyk; xd;Wld; rkhe;juj;jl;L xLf;fp> ,Uthap> jil vd;gd rkhe;juepiyapy; 

,izf;fg;gl;ls;sij cU fhl;Lfpd;wJ. fhl;ba epiyapy; Msp S %lg;gl;Lk; 

cs;sJ. glj;jp;y; fhl;bathW nfhs;sstpj;jl;Lfspw;fpilapy; eLg;gFjpapy; 

jl;Lfspw;F rkhe;jukhfTk;>,Uthap > jil vd;gtw;wpd; eLg;gFjpapy; 

mtw;wpw;F nrq;Fj;jhfTk ;jsg;gug;Gfs; KiwNa X , Y , Z vd;gtw;iwf; fUJf. 

Msp Kjypy;%lg;gl;bUf;Fk; ,e;epiy A vdTk; gpd; Msp jpwf;fg;gl;bUf;Fk; 

epiy B vdTk; nfhs;f. X , Y , Z jsg;gug;Gf;fspD}lhf kpd; ghak; cs;s 

epiy √ vdTk;> ,y;yhj epiyapy; × vdTk; Fwpf;fg;gbd; gpd;tUtdtw;Ws; 

rupahdJ 

 

 

 

 

 

 

 

 

 

47.  cUis tbt jhq;fp xd;wpDs; glj;jpYs;s tbtj;jpyhd 

,Uk;Gj;jpz;kk; xd;W mjd; mbg;gFjp eidahjthW 

itf;fg;gl;Ls;sJ. ,g;NghJ jhq;fpapy; nkJthf ePu; 

Cw;wg;gLfpd;wJ. mbj;jsj;jpdhy; jpz;kj;jpw;Ff; 

nfhLf;fg;gLk; kWjhf;fk; (R) ePu; VWk; cauk; X cld; 

khWgLtijf;fhl;Lk; tiuG 

 

 

 

  

 

 

 

 

 
   

  

48. fhl;lg;gl;Ls;s vOtPo; Rw;wpy; (flipflop) S R vd;gd 

Muk;gj;jpy; KiwNa Jtpj 1> 0 nfhz;bUe;jJ gpd; S R 

MdJ njhlu;r;rpahf gpd;tUk; khw;wq;fSf;F cs;shdJ 

(0>0) → (0>1) → (0>0) → (1>1) Mapd; ,jw;Fupa Q , Q1 I 

rhpahf jUk; cz;ik ml;ltizahf mikt 

 

S

V 

R

V 
Q

V 

Q1 

X

V 
A

V 

Y

V 

Z

V 
B

V 
A

V 

B

V 

A

V 

B

V 
(1) 

(2) 

(3) 

(4) 

(5) 

√ 

√ 

√ 

√ 

√ 

√ 

√ 

√ 

√ 

√ 

√ 

√ 

√ 

√ 

√ 

√ √ 

√ × 

× 

× 

× 

× 

× 

× × 

× 

× 

× 

× 

S 

X 

Y 

Z 

x 
h1 

h2 

h3 

R 

x 

(1) 

h1 h2 h3 

R 

x 

(2) 

h1 h2 h3 

R 

x 

(4) 

h1 h2 h3 

R 

x 

(5) 

h1 h2 h3 

R 

x 

(3) 

h1 h2 h3 

 

(1) (2) (3) (4) (5) 
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49.  

 

 

 

 

 
 

 

,ilj;J}uk; 10cm ,y; cs;sdTk; Gwf;fzpf;fj;jf;f jilia ciladTkhd ,U xg;gkhd rkhe;juf; 

fpilf; flj;Jk; jz;lthsq;fspd; kPJ jpzpT 10g IAk; jil 2Ω IAk; cila xU rl;lk; PQ itf; 

nfhz;l  xOq;fikg;ig glk; fhl;LfpwJ. ,U jz;lthsq;fspdJk; jsj;jpw;Fr; nrq;Fj;jhf 

(jhSf;Fs;Ns) gha mlHj;jp 0.1T ia cila xU rPHf; fhe;jg;Gyk; ,U jz;lthsq;fSf;FkpilNa 

cs;s KOg; gpuNjrj;jpw;Fk; gpuNahfpf;fg;gLfpd;wJ. ,U jz;lthsq;fSlDk; ,izf;fg;gl;Ls;s 

fyj;jpd; kp.,.tp 2V. Msp S2 Ij; jpwe;J itj;Jf;nfhz;L Msp S1 %lg;gLfpd;wJ. rl;lk; jdJ 

,af;fj;jpy; cr;rf;fjpia vLj;jgpd; Msp S1 Ij; jpwe;J itj;Jf;nfhz;L Msp S2 %lg;gl;l cld; 

rl;lj;jpd; mkh;KLfy; ahJ  

(1) 1ms-2 (2) 2ms-2 (3) 4ms-2 (4) 5ms-2 (5) 10ms-2 

 
 

50.  

 
 
 
 
 
 
 
 
 

 

cU (a) ,y; fhl;lg;gl;Ls;s Nthy;w;wsTr; irif cU (b) ,d; nga;g;gpw;Fj; njhlu;r;rpahf 

toq;fg;gl;Lf;nfhz;Ls;sJ. cU (b) ,d; gag;gpw;F FWf;NfAs;s mOj;j miy  tbtj;ijf; fhl;Ltjpy; 

nghUj;jkhdJ 

 
 

 

 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

S1 

S2 E 

10cm 

Q 

P 

 

t 

4T 

T 
-Vm 

+Vm 

Vi 

cU (a) 
cU (b) 

+ 

- 

D V0 

C 

Vi 
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- 

(5) 

T 2T 3T 4T 

VO 

t 

(4) 

T 2T 3T 4T 

VO 

t 

(3) 

T 2T 3T 4T 

VO 

t 

(2) 

T 2T 3T 4T 

VO 

t 

(1) 

T 2T 3T 4T 

VO 

t 

0 
0 

Vm Vm Vm 

Vm Vm 

-Vm 

0 
0 

0 
0 0 

0 

0 
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[KOg;gjpg;GupikAilaJ / All Rights Reserved] 

 
mwpTWj;jy;fs; :-  

 ,t;tpdhj;jhs; 22 gf;fq;fisf; 
nfhz;Ls;sJ. 

 ,t;tpdhj;jhs; A, B vd;Dk; ,U gFjpfisf; 
nfhz;Ls;sJ. ,U gFjpfSf;Fk; 
xJf;fg;gl;l Neuk; %d;W kzpj;jpahyq;fs; 
MFk;. 

 fzpg;ghid gad;gLj;jf;$lhJ. 
 
 gFjp A – mikg;Gf;fl;Liu ( gf;fq;fs; 2 – 9 ) 

 vy;yh tpdhf;fSf;Fk; tpilfis ,t; 
tpdhj;jhspNyNa vOJf.  

 Xt;nthU tpdhTf;Fk; tplg;gl;Ls;s ,lj;jpy; 
ckJ tpilfis vOJf. 

 nfhLf;fg;gl;Ls;s ,lk; ckJ tpilfSf;Fg; 
NghJkhdJ vd;gijAk; tpupthd tpilfs; 
mtrpakpy;iy vd;gijAk; ftdpf;f. 

 
 gFjp B fl;Liu ( gf;fq;fs; 11 - 22 ) 

 ,g; gFjp MW tpdhf;fisf; nfhz;Ls;sJ. 
mtw;wpy; ehd;F tpdhf;fSf;F khj;jpuk; 
tpil vOJf. ckf;F toq;fg;gLk; 
jhs;fis ,jw;F gad;gLj;Jf. 

 ,t;tpdhj;jhSf;nfd toq;fg;gl;l 
NeuKbtpy; gFjp A NkNy ,Uf;Fk;gbahf 
A, B Mfpa ,uz;L gFjpiaAk; xd;whfr; 
Nru;j;Jf; fl;ba gpd;du; guPl;ir 
Nkw;ghu;itsuplk; ifaspf;f. 

 tpdhj;jhspd; gFjp B ia khj;jpuk; guPl;ir 
kz;lgj;jpypUe;J ntspNa vLj;Jr; nry;y 
mDkjpf;fg;gLk;. 

guPl;rfupd; cgNahfj;jpw;F khj;jpuk; 

01– ngsjpftpay; II 

gFjp tpdh ,y. Gs;spfs; 

A 

1  

2  

3  

4  

 
5  

6  

B 
7  

8  

 
9(A)  

9(B)  

 10(A)  

 10(B)  

nkhj;jk;  

rjtPjk;  

 

,Wjpg; Gs;spfs; 

,yf;fj;jpy;  

vOj;jpy;  

 

FwpaPl;nlz;fs; 

tpilj;jhs; guPl;rfu; 1  

tpilj;jhs; guPl;rfu; 2  

Gs;spfisg; guPl;rpj;jtu;  

Nkw;ghu;it nra;jtu;  

 

[ gf;fk; 2 Ig; ghu;f;f] 

Rl;nlz; : …………………………. 



 
- 2 - 

 
AL/2017/01/T-II(A) 

,e;epuypy; 
vjidAk; 
vOJjy; 
MfhJ. 

gFjp – A mikg;Gf; fl;Liu 
ehd;F tpdhf;fSf;Fk; tpilfis ,j;jhspNyNa vOJf. 

( g = 10 N kg
-1 

) 

 

01. fhtyp ,iofspdhy; fl;bj;njhq;ftplg;gl;l fhl;bakl;lk; tiu #lhd ePiuf;nfhz;l rpwpa 

cNyhfg;ghj;jpuj;ijf; nfhz;L epA+l;ldpd; Fspuy;tpjp tha;g;Gg; ghh;f;f Ntz;b cs;sJ.  

 

 

 

 

 

 

 

 

 

(a) ,g;ghpNrhjidiaiar; nra;aj; Njitg;gLk; Nkyjpf cgfuzq;fs; ahit ? 
 

………………………………………………………………………………………………………….………………………….....…………… 

 

 

(b) ghj;jpuj;ij NkirkPJ itf;fhJ ,iofspdhy; fl;bj;njhq;ftplg;gl;bUg;gjd; Nehf;fk; ahJ?  
  

……………………………………………………………………………………………………………………………………………………… 

 

…………………………………….…………………………………………………………………………….………………………….……… 

 

(c) Fspuy; tisap tiutjw;F ntt;NtW Neuq;fspy; Nkw;gug;G ntg;gepiy njhpjy; Ntz;Lk;. 

ntg;gkhdp thrpg;G ghj;jpuj;jpd;; Nkw;gug;gpd; ntg;gepiyf;F rkd; vd cWjpg;gLj;Jtjw;F 

khztd; gpd;gw;w Ntz;ba gupNrhjidg; gbKiw ahJ?  

……………………………………………………………………………………………………………………………………………………… 

 

………………………………………………………………………………………………………………………………….………..………… 

 

(d) vjph;ghu;ff;g;gLk; Fspuy; tisapapid fPOs;s mr;Rf;fspy; tiuf (mr;Rf;fspy; #oy; 

ntg;gepiy θR ,id Fwpf;f)  

 

 

 

 

 

 

 

 

 

 

 

θ  

 

t 0 

[ gf;fk; 3 Ig; ghu;f;f] 
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,e;epuypy; 
vjidAk; 
vOJjy; 
MfhJ. 

 

(e) rkfdtsT cilaJk; Nkw;gug;G $baJk; xj;j RtHj; jbg;igf; nfhz;lJkhd 

mNjgjhHjj;jpdhyhd cNyhfg;ghj;jpuj;jpDs; mNjfdtsT #lhd ePh; vLf;fg;gl;L 

Fsputplg;gl;L mjw;nfhj;j Fspuy;tisapia NkYs;s tisapAld; xg;gpl;L tiue;J 

mjid X vdg; ngahpLf. (ghj;jpuj;jpd; jpzpT khw;wj;ij ePupd; jpzpTld; xg;gpLk; NghJ 

Gwf;fzpf;Ff) 

 

(f) tiue;j tisapapypUe;J ePh; vLf;Fk; fzpak; ahJ? 

……………………………………………………………………………..………………….…………………………………………………… 

 

……………………………………………………….………………………………………………………………………….......…………… 

 

(g) Nkw;$wpa ghj;jpuj;jpDs;  miwntg;gepiyapYs;s ePh; vLf;fg;gl;L mjDs; ntg;gkhf;Fk; 

RUs; mkpo;j;jg;gl;L ePz;l Neuk; njhopw;gl;l gpd;Dk;  ePhpd; ntg;gepiy nfhjpepiyia 

milatpy;iy.  

i. ntg;gkhf;fp  njhopw;gl Muk;gpj;jjpypUe;J  ntg;gepiy (θ) Neuk;;(t) Ald; khWgLk; 

tiuig tiuf  

 

 

 

 

 

ii. ntg;gkhf;fp njhopw;gLifapYk; ePhpd; ntg;gepiy Fwpj;j ngWkjpapy; khwhJ ,Ug;gjw;fhd  

fhuzk; ahJ?  

 

………………………………………………………………………………..…………………………………………………………………… 

 

…………………………………………………………………………………………………………………………………..………………… 

 
iii. ntg;gepiy θ ,y; KfitapypUe;J  ntg;gk; tpuakhFk; tPjk; R (thw;wpy;) MdJ       

R=10(θ - θR) ,dhy; jug;gLfpd;wnjd gpwpnjhU Fspuy; gupNrhjidapypUe;J fhzg;gl;Ls;sJ. 

,q;F θR MdJ miw ntg;gepiyahFk;. ntg;gkhf;Fk; RUs; 500W ,y; njhopw;gLifapy; 

milAk; cWjpntg;gepiy ahJ? (miwntg;gepiy 30
0C

) 

……………………………………………………………………………………………………………………………………….…….……… 

 

 ……………………………………………………………………………………………………………………………….…………….……… 

 

 

 

θ  

 

    t 0 

[ gf;fk; 4 Ig; ghu;f;f] 
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,e;epuypy; 
vjidAk; 
vOJjy; 
MfhJ. 

02. Nky; Kid xU tpiwj;j Mjhuj;jpy; cWjpahfg; gpbapapdhy; 

nghUj;jg;gl;Ls;sJk; fPo; Kidapy; XH ,Nyrhd fhl;b 

,izf;fg;gl;Ls;sJkhd epiw Gwf;fzpf;fj;jf;fjhd tpy; xd;W 

cUtpy; fhzg;gLfpd;wJ.  

 

(a) tpy;ypd; fPo;Kidapy; epakj;jpzpT ,izf;fg;gl;L tpy;ypd; 

ePl;rp (e) I msg;gjw;F kPw;wHf; Nfhy; itf;fg;gl Ntz;ba 

rupahd jhdj;ij cUtpy; tiue;J fhl;Lf. 

 

(b) xU Rik M ,izf;fg;gl;Ls;s ,t; tpy;ypd; ePl;rp e vd msf;fg;gl;lJ. tpy;ypd; 

tpirkhwpyp ahJ? 

………………………………………………………………………………………………………………………………………..…………… 

 

(c) ,q;F Vw;gLk; ePl;rp rpwpJ vd;gjhy; mstPl;L tOtPjk; mjpfk;. vdNt tpy;ypd; Muk;g , 

,Wjp ePsq;fis mse;J ePl;rp fzpf;fg;glyhk; vd khztd; fUjpdhd;.  tpy;ypd; 

ePsj;jpid kPw;wh; Nfhypdhy; msf;Fk; Kiwapid jUf  

……………………………………………………….…………………………………………………………………….……………………… 

 

……………………………………………….……………………………………………..……………………………………..……………… 

 

(d) ,t;tpy;ypd; fPo;KidAld; rh;trkdhd ,d;ndhU tpy;iy Kidf;F Kid ,izj;J  

Nrh;j;jptpy; Mf;fg;gLfpwJ.  

i. ,r;Nrh;j;jptpy;ypd; fPo;KidAld; Rik M  ,izf;fg;gl Nrh;j;jp tpy;ypd; ePl;rpahJ?  

 …………………………………………………………………………………………………………………………………………….… 
   

   

ii. Nrh;j;jp tpy;ypd; tpirkhwpyp ahJ?  

…………………………………………………………………………………………………………………………………………..…… 

   

(e) xU Rik M ,izf;fg;gl;Ls;s ,Nyrhd tpy;ypw;F xU rpwpa ,lg;ngaHr;rpiaf; 

nfhLg;gjd; %yk; mJ epiyf;Fj;jhf miyar; nra;ag;gLfpd;wJ. miyTfspd; MtHj;jd 

fhyk; (T) MdJ 
K

M
T 2

 

,dhy; jug;gLfpd;wJ.  

i. tpirkhwpyp K Jzptjw;Fupa xU tiuig tiutjw;F Nkw;Fwpj;j Nfhitia kpfTk; 

cfe;j tpjj;jpy; kPs xOq;FgLj;Jf.  

……………………………………………………….…………………………………………………………………….……..……….… 

……………………………………………….……………………………………………..…………………………………….….……… 

……………………………………………………….…………………………………………………………………….………….…..… 

……………………………………………….……………………………………………..……………………………………..………… 

[ gf;fk; 5 Ig; ghu;f;f] 
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vjidAk; 
vOJjy; 
MfhJ. 

ii. ,g;gupNrhjidapy; thrpg;Gfisg; ngWtjw;F ckf;Fj; Njitg;gLk; Nkyjpf cgfuzk; 

ahJ? 

……………………………………………………………………………………………………………………………………..………… 

 ……………………………………………………………………………………………………………………………..………………… 

 

iii. K  Jzptjw;F ePH tiugpypUe;J gpupj;njLf;Fk; fzpaq;fs; ahit? 

…………………………………………………………………………………………………………………………………………..…… 

 …………………………………………………………………………………………………………………………………..…………… 

 

iv. T apd; mstPl;L rjtPj tOit 1% Mf;Ftjw;F ePH vt;tsT miyTfisg; ngw 

Ntz;bapUf;Fk;? ( Neu mstPl;byhd ,opntz;zpf;if 0.1s; MFk;. T = 2s vdf; 

nfhs;f) 

…………………………………………………………………..……………………………………..…………………………………… 

 

 ………………………………………………………………………………..………………………………………..…………………… 

 

 …………………………………………………………………………….………………………………………………………………… 

 
03. khztndhUtd; tpy;iyfisg; gad;gLj;jp Ma;T$lj;jpy; gupNrhjid xd;iw 

xOq;fikf;fpd;whd; ,g;gupNrhjidapy; Kjypy; PQ [ Kjyr;rhff; nfhz;l tpy;iyapdhy; 

cUthf;fg;gLk; OX vDk; nghUspd; tpk;gk; IY ngwg;gLfpwJ. ,q;F nghUspd; Fwpj;j xU 

Gs;sp X ,ypUe;J tpk;gj;jpd; Fwpj;j Gs;sp Y ,w;F tpy;iyapD}L %d;W xspf;fjpHfs; 

nrd;wiltij NkYs;s cU fhl;LfpwJ. (XZ, TY vd;gd PQ ,w;F rkhe;jukhdit)  

 

 

 

 

 

 

 

 

 

 

i. Fwpj;j tpk;gj;ij Nehf;Ftjw;F khztd; fz;iz itf;f Ntz;ba ,lj;ij NkYs;s 

cUtpy; E vdf; Fwpf;f? 
 

ii. tpy;iyapd; ,U Ftpaq;fspd; epiyfSk; vit? 

 

……………………………………………………………………………………………………………………….….………….………… 

  

X 

 
I 

O 

Z 

Y 

L 

T 

B 

A 

ho 

hi 

Q P 

[ gf;fk; 6 Ig; ghu;f;f] 
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,e;epuypy; 
vjidAk; 
vOJjy; 
MfhJ. 

iii. J}uq;fs; AO = x, BI = y MfTk; tpk;g cauk;> nghUs; cauk; KiwNa hi, ho MfTk; 

tpy;iyapd; Ftpa ePsk; f MfTk; ,Ug;gpd; NkYs;s cUtpy; ,ay;nghj;j 

Kf;Nfhzpfisf; fUj;jpy; nfhz;L  

xy = f 
2 [ ngWf.  

……………………………………………………………………………………………………. 

……………………………………………………………………………………………………. 

……………………………………………………………………………………………………. 

………………………………………………………………………………………………….… 

iv. nghUl;J}uk;> tpk;gj;J}uk; KiwNa u,v rhHgpYk; Ftpa ePsk; f rhHgpYk; x,y ,w;F 

gpujpapLtjd; %yk; tpdh (iii) ,y; ngwg;gl;l Nfhitia kPs xOq;FgLj;Jf.  

……………………………………………………………………………………………………. 

……………………………………………………………………………………………………. 

v. khztd; khatpk;gk; xd;iwg; ngwtpUk;gpd; nghUspid vg;gFjpf;F khw;wNtz;b 

,Uf;Fk;?  

………………………………………………………………………………………………………

……………………………………………………………………………………………………. 

vi. tpdh (v) ,y; $wg;gl;l gFjpf;F nghUs; OX MdJ O Kjyr;rpy; ,Uf;fTk; OX 

Kjyr;rpw;F nrq;Fj;jhf ,Uf;fTk; efHj;jg;gLk; NghJ tpk;gj;jpd; cr;rp Y efUk; 

ghijiaj; jUf.  

………………………………………………………………………………………………………

……………………………………………………………………………………………………. 

vii. khztd; nka;g;nghUspd; ntt;NtW epiyfspw;Fk;, khag;nghUspd; ntt;NtW 

epiyfspw;Fk; cupa nghUl;J}uk; u, tpk;gj;J}uk; v vd;gtw;iw mwpe;J u tpw;F vjpuhf v 

khWgLtij tiuGgLj;jpa NghJ tiuG gpd;tUkhW mike;jJ.  

 

 

 

 

 

 

 

 

1. tpdh (iv) ,y; ngw;w Nfhitiag; gad;gLj;jp M,N Gs;spfspd; Ms;$Wfisj; jUf.  

M :- 

N  :- 

V 

U 

N 

M 
0 0 

[ gf;fk; 7 Ig; ghu;f;f] 
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vjidAk; 
vOJjy; 
MfhJ. 

2. Fwpj;j tiuGgLj;jypd; NghJ nghUl;J}uk; (u) tpk;gj;J}uk; (v) ,w;F khztdhy; 

fUj;jpy; nfhs;sg;gl;Ls;s Fwptof;ifj; njspthff; Fwpg;gpLf.  

……………………………………………………………………………………………….. 

viii. FopT tpy;iy xd;iw Nkw;Fwpj;j FtpT tpy;iyAld; khztd; xur;rhfj; njhLifapy; 

itf;fpd;whd;. NkNy Fwpj;j Muk;g epiyapy; cs;s nghUs; OX ,w;F kPz;Lk; xH 

nka;tpk;gk; khztdhy; ngwg;gLfpwJ.  

1. NrHkhd tpy;iyapd;> nghUspd; gf;fkhf cs;s Ftpak; NkYs;sfjpu;g;gl cUtpy; 

vg;gFjpapy; mikAk;?  

……………………………………………………………………………………………… 

2. khztdhy; jw;NghJ ngwg;gl;l tpk;gj;jpd; cUngUf;fj;ij mtd; Kjy; ngw;w 

tpk;g cUg;ngUf;fj;Jld; xg;gpLf.  

 (cjtp  : tpdh (viii)(1) ,y; Ftpaj;jpd; epiy> tpdh (3) ,y; cs;s Nfhit 

vd;gtw;iwf; fUj;jpy; nfhs;f)  

………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………….…………………….… 

04. kpd; gpwg;gpf;ff;$ba jpUf;if kPd; tiffspy; xd;iw 

mUfpYs;s glk; fhl;LfpwJ ,t;tif kPd;fs; ,iufisj; 

jhf;Fjy; elhj;Jtjd; %yk; ifg;gw;wpf; nfhs;tjw;Fk; 

vjpupfsplkpUe;J jk;ikg; ghJfhj;Jf; nfhs;tjw;Fk; kpd;idg; 

gpwg;gpf;ff;$badthf rpwg;gile;Js;sd.  

,tw;wpy; fhzg;gLk; “Electric organs” vdg;gLk; tpNrl cly; 

gFjpapy; gy kpd; fyq;fis xj;j mikg;Gf;fs; fhzg;gLk;. 

,it Njitf;Nfw;g njhluhfNth my;yJ rkhe;jukhfNth 

xOq;FgLj;jg;glf; $ba tifapy; mikag;ngw;Ws;sik 

Fwpg;gplj;jf;f xU tplakhFk;.  

 

(a) jpUf;if kPdpy; fhzg;gLk; kpd; fyq;fis xj;j mikg;Gf;fspd; xOq;FgLj;jy; gw;wp 

tpsq;fpf; nfhs;tjw;fhf 5 kpd;fyq;fis rkhe;jukhfTk; njhluhfTk; ,izj;J 

cUthf;fg;gl;l ,U Rw;Wf;fisg; glk; fhl;LfpwJ. xt;nthU Rw;Wf;Fk; FWf;Nf 

Rikj;jil R ,izf;fg;gl;lJld; mtw;wpD}lhd kpd;Ndhl;lk;> KidT mOj;j 

NtWghLfs; mstplg;gl;L fPNo fhl;lg;gl;lthW ml;ltizg;gLj;jg;gl;ld. ,q;F A,V 

khdpfs; ,yl;rpakhdit.  

 

 

 

 

 

 

 

 

 
 

 
 

A 

V V 

[ gf;fk; 8 Ig; ghu;f;f] 
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,e;epuypy; 
vjidAk; 
vOJjy; 
MfhJ. 

 

 

 

 

 

 

 

 

i. ed;dPuhdJ fly; ePiu tpl caH jilj;jpwidf; nfhz;lJ. Mapd; ,t;tif kPd; ed;dPH> 

fly;ePupy; thOk; NghJ mtw;wpd; fyq;fspd; xOq;fikg;G (njhlH/ rkhe;juk;) gw;wp ahJ 

$WtPH (caHthd kpd;Ndhl;lj;ijg; gpwg;gpj;jNy kPdpd; rpwg;ghd #oYf;Nfw;w 

,irthf;fkhf ,Uf;Fk;)  

ed;dPupy;   - ……………………………………………………………………………………….. 

fly; ePupy; - ……………………………………………………………………………………….. 

ii. ckJ tpilia NkNy cs;s ml;ltizapy; ngwg;gl;l KbTfspd; mbg;gilapy; 

epahag;gLj;Jf.  

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

………………………………………………………………………………………………………. 

iii. [e;J fyq;fs; njhlH epiyapy; cs;s NghJ nkhj;j kpd;dpaf;f tpir 6.9V Mf ,Ug;gpd; 

fPNo jug;gl;l ml;ltizapy; cs;s juTfisg; gad;gLj;jp fyk; xd;wpd; mfj;jiliaf; 

fhz;f. 

  

 

 

 

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

………………………………………………………………………………………………………. 

(b) fly; ePupd; jilj;jpwid Jzptjw;fhd gupNrhjid xd;wpw;fhf> gpsh];jpf; nfhs;fyd; 

xd;W fly; ePuhy; Kw;whf epug;gg;gl;lJ. cNyhfj; jfl;Lj; Jz;Lfs; ,uz;L nfhs;fydpd; 

KidTfs; X,Y vd;gtw;iw %bapUf;FkhW fydpd; cs;Ns itf;fg;gl;Ls;sJ.  

 

 

 

 

Rikj;jil (Ω) njhlH xUq;fpy; kpd;Ndhl;lk; 

(A) 

rkhe;ju xOq;fpy; 

kpd;Ndhl;lk; (A) 

0.1 2.7 7.2 

1 2.0 1.3 

10 0.55 0.14 

Rikj;jil (Ω) KidT mOj;jk; (V) kpd;Ndhl;lk; (A) 

2.2 3.3 1.5 

X 
Y 

12.0 cm 

3.0 cm 

5.0 cm 

[ gf;fk; 9 Ig; ghu;f;f] 
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,e;epuypy; 
vjidAk; 
vOJjy; 
MfhJ. 

cNyhfj; jfl;Lj; Jz;LfSf;F jilkhdp xd;W ,izf;fg;gl;L X,Y ,w;F ,ilapyhd 

fly; epupd; jil msf;fg;gl;lJ. (fly; ePupd; jil = 1.2 kΩ) 

i. fly; ePupd; jilj;jpwidf; fzpf;f. 

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

………………………………………………………………………………………………………. 

 

ii. khztd; xUtdhy; Fwpj;j gupNrhjidapy; fly; ePupw;Fg; gjpyhf ed;dPH vLf;fg;gl;L 

mjDs; cg;G rpwpJ rpwpjhf NrHj;J fyf;fg;gLfpwJ. ,jd; NghJ NrHf;fg;gLk; cg;gpd; 

jpzpT m cld; jilkhdpapd; thrpg;G R ,w;fhd tiuG xd;iw khztd; tiufpwd; 

khztdhy; tiuag;gl;bUf;ff;$ba tiugpd;; gUkl;lhd tiuig tiue;J fhl;Lf. 

(mr;Rfisj; njspthff; Fwpg;gpLf.  

 

 

 

 

 

 

 

 

 

(c)  

i. xU jpUf;if kPdhdJ jdJ ,iuiaj; jhf;Fk; NghJ 45V mOj;j NtWghl;ilAk;   

  0.12A kpd;Ndhl;lj;ijAk; 5ms ,w;fhd xU mbg;gpy; cw;gj;jp nra;fpd;wJ. Fwpj;j xU   

  jhf;Fjypw;fhd  mbg;Gf;fs; 400 Mapd; ,j; jhf;Fjypy; ,k; kPdpdhy;   

  ,lkhw;wg;gl;l rf;jpiaf; fzpf;f.  

……………………………………………………………………………………………….………

………………………………………………………………………………………………….……

…………………………………………………………………………………………………….. 

 

ii. ,t;tifj; jhf;Fjypd; NghJ jpUf;if kPdpd; clw;gFjpfs; ghjpg;gilahky; ,Ug;gjw;F  

  mjd; clw;ghfj;jpd; jilj;jpwd; vt;thW ,Uj;jy; Ntz;Lk; fhuzk; jUf.  

………………………………………………………………………………………………….……

…………………………………………………………………………………………….…………

…………………………………………………………………………………………….………. 

 

iii. jpUf;if kPdpdhy; epfo;j;jg;gLk; ,t;tifj; jhf;Fjyhy; ,iu kPJ Vw;gLk; ghjpg;G    

  Fwpj;j xU Juu vy;iyf;F cl;gl;ljhf ,Ug;gjw;fhd fhuzk; ahJ?  

………………………………………………………………………………………………….……

……………………………………………………………………………………………….………

………………………………………………………………………………………………………
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XLghij 

 

 

 

 

 

 

 

 

 

5.  

(a) fpilahd XLghij xd;wpy; NknyOtjw;fhf XLtjw;Fj; jahuhd epiyapy; Xa;tpy; cs;s n[w; 

tpkhdk; xd;iwg; glk; fhl;LfpwJ. tpkhdj;jpd; Fwpj;j ,e;epiyapy; mjd; ,ae;jpuk; ,aq;fpf; 

nfhz;Ls;s NghJk; jLg;Gf;fs; gpuNahfpf;fg;gl;bUg;gjdhy; XLghij topNaahd tpkhdj;jpd; ,af;fk; 

jLf;fg;gl;Ls;sJ.  

 

 
 

,q;F jug;gl;bUf;Fk; glj;jpw;F xg;ghd tupg;glk; xd;iw ckJ tpilj;jhspy; tiue;J Fwpj;j n[w; 

tpkhdk; kPJ jhf;Fk; gpd;tUk; tpirfs; xt;nthd;iwAk; xt;nthU mk;Gf;Fwpfs; %yk; tiue;J 

fhl;Lf.  

i. n[w; tpkhdj;jpd; epiw (W) 

ii. ,ae;jpuj;jpdhy; cQw;wg;gLk; tpir (T) 

iii. XL ghijapdhy; n[w; tpkhdj;jpd; kPJ toq;fg;gLk; nkhj;j tpir (F) 
 

(b) jLg;Gf;fs; tpLtpf;fg;gl;ld. ,ae;jpuj;jpdhy; cQw;wg;gLk; mjpAaH tpir 30kN n[w; tpkhdj;jpd; 

NknyOk;gy; fjp 50ms
-1 n[w; tpkhdj;jpd; jpzpT 6000kg. 

i. n[w; tpkhdk; MdJ xa;tpypUe;J mjd; NknyOk;gy; Gs;spf;F gazpj;j kpff;FWfpa 

J}uj;ijf; fzpf;f. 

ii. tpdh i ,y; fzpf;fg;gl;l J}uj;ij tpl XLghijapd; J}uk; ngupjhf ,Uf;f Ntz;bajw;fhd 

fhuzj;ij tpsf;Ff.  
 

(c) Fwpj;j n[w; tpkhdk; Mfha tpkhdr; rhfrf; fhl;rpg;gLj;jy; xd;wpy; gad;gLj;jg;gLk; NghJ r 

MiuAila fpil tl;lg;ghijapy; 80ms
-1 khwhf;fjpapy; ,jid gwf;fr; nra;a Ntz;ba Njitia 

tpkhdp nfhz;bUe;jhH. tpkhdj;jpd; ,wf;iffs; fpilf;F 30
0 rha;tpy; ,Uf;FkhW gwg;gjd; %yk; 

,j;Njitia epiwT milar; nra;af; $bajhf ,Ue;jJ. n[w; tpkhdk; ,e;epiyapy; gwe;J 

nfhz;Ls;s NghJ mjd; kPJ jhf;Fk; ,U tpirfs; caHj;Jk; tpir L kw;Wk; epiw W glj;jpy; 

fhl;lg;gl;Ls;sd. n[w;tpkhdj;jpd; ,t; ,af;fj;jpy; tspj;jil tpisTfs; Gwf;fzpf;fg;glf;$baJ 

  

 

[KOg;gjpg;GupikAilaJ / All Rights Reserved] 

gFjp B - fl;Liu 
ehd;F tpdhf;fSf;F khj;jpuk; tpilaspf;Ff. 

( g = 10 N kg
-1

) 

[ gf;fk; 12 Ig; ghu;f;f] 
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i. caHj;Jk; tpir L ,d; ngWkhdj;ijf; fzpf;f. 

ii. Miu r [f; fzpf;f.  

iii. NkNy fzpf;fg;gl;l MiuapYk; Fiwthd MiuAila fpiltl;lg; ghijapy; Fwpj;j n[w; 

tpkhdj;ijg; gwf;fr; nra;tjw;F tpkhdj;jpd; fjp V, fpilAldhd rha;Tf;Nfhzk; θ 

vd;gtw;iw Kd;ida fjp (80 ms
-1

)> rha;Tf;Nfhzk; (30
0
) vd;gtw;Wld; xg;gpLf.  

 

(d) tpkhdr; rhfrf; fhl;rpg;gLj;jy; epfo;tpd; ,d;ndhU gFjpahf tpkhdp cUtpy; fhl;bathwhd 

epiyf;Fj;J tl;lg;ghijapy; xU khwhf; fjpAld; tpkhdj;ijg; gwf;fr; nra;fpwhH 

 

 

 

 

 

 

 

 

 

i. Fwpj;j xU fjpapy; cUtpy; fhl;lg;gl;l tl;lg;ghij topNaahd Fwpj;j xU Gs;spapy; 

tpkhdpahy; epiwaw;w jd;ik czug;gLfpwJ.  

1. tl;lg;ghijia tpilj;jhspy; gpujp nra;J> tpkhdpahy; epiwaw;w jd;ik czug;gLk; Gs;sp 

A [ Gs;sb %yk; Fwpj;Jf; fhl;Lf.  

2. Fwpj;j ghijapd; Miu r> tpkhdj;jpd; fjp V, GtpaPHg;G MHKLfy; g 

vd;gtw;wpw;fpilapyhd njhlHG ahJ?  
 

ii. ,t; ,af;fj;jpy; n[w; tpkhdj;jpd; ,af;fj;ij ,U tpirfs; khwh epiw W kw;Wk; khWk; 

tpir P vd;gtw;iw mbg;gilahff; nfhz;L tpsf;FtJ trjpahf mikAk;.  

,q;F P ,ae;jpuj;jhy; cQw;wg;gLk; tpir> ,wf;iffspdhy; caHj;Jk; tpir kw;Wk; tspj;jil 

vd;gtw;wpd; tpisAshf mikAk;. glj;jpy; Gs;sp B ,y; n[w; tpkhdk; epiyf;Fj;jhf Nky; 

Nehf;fp gwf;fpwJ. ,q;F tpir P tl;lg;ghijapd; ikaj;ij Nehf;fp 

jpirg;gLj;jg;glhjpUg;gjw;fhd fhuzk; ahJ? tpsf;Ff. 

 

6. gwf;Fk; ghY}l;bfshd ntsthy;fs; vjpnuhypfisg; gad;g;gLj;Jtjd; %yk; ,uT elkhl;lj;jpd; NghJ 

#oiyg; gw;wpAk; jkJ ghijapy; cs;s jilfisAk; mwpe;Jnfhs;tJld; jkf;fhd czTfspd; 

,Ug;gplj;ij mwpe;J mtw;iwf; ifg;gw;wf;$ba tifapYk; ,irthf;fk; ngw;w GyDzHT 

mikg;Gf;fisf; nfhz;litahf tpsq;Ffpd;wd. ngUk;ghYk; g+r;rp cz;zp tifiar;rhHe;j ,tw;wpy; 

rpy goq;fis cz;gitahfTk; rpy g+f;fspYs;s Njd;> ,uj;jk; vd;gtw;iwf; Fbg;gitahfTk; 

gy;NtW ,dq;fshf tifg;gLj;jg;gl;Ls;sd.  

ntsthy;fspdhy; gpwg;gpf;fg;gLk; fop xypfs; (20-200kHz) xt;nthU 

,dj;jpw;Fk; mjhtJ Fwpj;j xU ,dj;jpd; #oy;> mjw;fhd ,iu 

vd;gtw;wpd; mbg;gilapy; NtWgl;Lf; fhzg;gLk;. mj;Jld; ,it jhk; 

vOg;Gk; xypfspd; vjpnuhypfs;, czug;gl vLf;Fk; Neuk; %yk; Fwpj;j 

nghUs; mjhtJ ,iu mike;Js;s J}uj;ijAk; (mz;ikapy;/ 

Nra;ikapy;) czug;gLk; gFjp (fhjpd; ntsp/ cl;gFjpfs;> tyJfhJ/ 

,lJfhJ) %yk; ,iuapd; miktplj;ijAk; (Nky;/ fPo; / tyJ/ ,lJ)> 

nrwpT %yk; nghUspd; msitAk; (ngupJ/ rpwpJ)> RUjp %yk; mjd; 

miritAk; (Nehf;fp/ tpyj;jp) [Dappler Effect] gw;wp ekJ fz;zhy; 

Muk;gk; KbT 

tl;lg;gwg;Gg;ghij 

[ gf;fk; 13 Ig; ghu;f;f] 
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Fwpj;j nghUisg; ghHj;J ngw;Wf;nfhs;sg;gLk; jfty;fSf;F epfuhd jfty;fisg; ngw;Wf;nfhs;fpd;wd. 

ntsthy;fs; ve;jnthU re;jHg;gj;jpYk; jhk; gpwg;gpf;Fk; xypfis tpl nrwpT Fiwthd 

vjpnuhypfisNa czuf;$bajhf ,Uf;fpd;wd. xyp ntspNaWk; NghJk; jpUk;gp tUk; NghJk; Vw;gLk; 

guty; ,og;Gf;fs;> ,Utopg;gazj;jpd; NghJk; epfOk; Clfj;jpdhyhd cwpQ;ry;> vjpnuhypiag; 

gpwg;gpf;Fk; Nkw;gug;gpd; cwpQ;ry; Nghd;witNa ,jw;Fupa fhuzq;fshff; fUjg;gLfpd;wd.  

ntsthy;fs; jkJ Njitf;F Vw;g khwh mjpHntz; (Constant Frequency) nfhz;l xypfis> mjpHntz; 

NtWghL nfhz;l (Frequency Modulated) xypfis> ,uz;Lk; ,ize;j epiy xypfisg; gpwg;gpf;fpd;wd. 

mJ kl;Lkd;wp re;jHg;gj;jpw;F Vw;w tifapy; caH, jho; mjpHntz; (High, Low Frequency) xypfisAk; 

gpwg;gpf;fpd;wd.  

ntsthy; ,dq;fshy; xyp vOg;gg;gLk; tbtk; gpujhdkhf ,uz;L tifahf gpupf;fg;gLfpwJ.  

i. FWfpa miog;G vjpnuhyp - fhy,ilntsp  nfhz;l miog;Gf;fs; 

(xyp vOk;gypd; NghJ eLf;fhJj;jirfs; RUq;Fk; jd;ikAs;s ntsthy; ,dq;fs;) 
 

kpff; FWfpa Neu miog;nghypfs; (vjpnuhypfs; te;jiltjw;F Kd; KbtilAk; miog;Gf;fs;) 

vOg;gg;gLk;. xyp vOg;gYf;Fk; vjpnuhyp Nfl;lYf;Fk; ,ilg;gl;l fhyg;gFjpapy; fhJj; jirfs; 

jsh;tiltjdhy; vjpnuhypfisj; njspthff; Nfl;fKbAk;. vjpnuhyp Nfl;gjpy; epfOk; jhkjk; 

ntsthy; jdJ ,iuap;;d; miktplj;jpw;fhd tPr;irf; fzpg;gjw;Fupa trjpia toq;FfpwJ.  
 

ii. njhlH miog;G vjpnuhyp - fhy,ilntsp mw;w miog;Gf;fs; 

(Fwpj;j mjpHntz; tPr;ir kl;Lk; czuf;$ba fhJs;s ntsthy; ,dq;fs;) 
 

ntsthypd; fhJ ,irthf;fk; mile;Js;s mjpHntz; tPr;rpw;F cl;glhj mjpHntz; cila 

njhlHr;rpahd miog;nghypfs; vOg;gg;gLk;.jkJ gwf;Fk; Ntfq;fis khw;Wtjd; %yk; 

vjpnuhypfisj; jk;khy; czuf;$ba mjpHntz; tPr;rpw;Fs; ,Uf;FkhW khw;Wfpd;wd. (Doppler 

Effect) Nfl;fg;gLk; vjpnuhypfs; ntsthypd; ,iuapd; mirT> miktplk; gw;wpa jfty;fis 

toq;Ffpd;wd.  

MfNt ntsthy;fs; gw;wpa Ma;tpy; <LgLk; xU Muha;r;rpahsH ntsthy; xd;wpdhy; vOg;gg;gLk; 

xypapd; jd;ik> mJ gpwg;gpf;fg;gLk; tbtk; vd;gtw;iwf; $He;J mtjhdpg;ghuhapd; Fwpj;j ntsthypd; 

,dj;ij milahsk; fhz;gJld; mjd; re;jHg;gj;jpw;Nfw;wthwhd NjitfisAk; ,yFtpy; 

tpsq;fpf;nfhs;s KbAk;.  

(ckJ fzpg;gpw;F tspapy; xypapd; Ntfk; 340ms
-1

) 

(a)  

i.  

1. ntsthy;fs; vjpnuhypfisg; gad;gLj;Jk; re;jHg;gq;fs; 3 jUf? 

2. ntsthy;fs; jkJ ,iu cs;s J}uk;> mjd; miktplk;> mjd; msT> mjd; ,af;fk; 

 vd;gtw;iw mwpe;Jnfhs;s vjpnuhypfis vt;thW gad;gLj;Jfpd;wd? 

ii.  

1. gpwg;gpf;Fk; xypapd; nrwptpYk; ghHf;f czug;gLk; vjpnuhypapd; nrwpT ve;jnthU 

re;jHg;gj;jpYk; FiwthfNt ,Uf;Fk;. ,jw;F VJthf ,Uf;ff; $ba fhuzq;fs; 3 jUf? 

2. czug;gLk; vjpnuhypapd; nrwpit jPHkhdpf;Fk; fhuzpfs; 3 jUf?  

iii. ntsthy;fs; nghUl;fis mz;zsthf czHtjw;F jho; mjpHntz;Zila fop xypia 

gad;gLj;Jfpd;w NghJk; Jy;ypakhf czHtjw;F caH mjpHntz;Zila fop xypiaNa 

gad;gLj;Jfpd;wd. ,jw;fhd fhuzk; ahJ?  

 

 

 

[ gf;fk; 14 Ig; ghu;f;f] 
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(b)  
i. Fif xd;wpDs; ,Uf;Fk; ntsthy; xypiag;gpwg;gpj;J njhlH vjpH xypifis 

mtjhdpf;fpwJ. Nfl;f Muk;gpf;Fk; vjpHxyp xyp gpwg;gpf;fg;gl;L 0.1s ,y; mtjhdpf;fg;gLfpwJ. 

ntsthypw;Fk; Fifapd; RtUf;Fk; ,ilapyhd FWfpa J}uk; ahJ?  

ii. xa;tpYs;s epiyahd g+r;rp xd;iw Nehf;fp ntsthyhdJ 10ms
-1 khwhf;fjpapy; xypia 

gpwg;gpj;j tz;zk; gwf;fpwJ. ,t;tpaf;fj;jpy; 70kHz mjpHntz;Zila vjpH xypiaf; 

Nfl;fpwJ.  

1. ntsthy; gpwg;gpf;Fk; xypapd; mjpHntz; ahJ? 

2. jw;NghJ Nfl;l vjpH xypapd; mjpHntz; Muk;gj;jpy; mtjhdpj;j vjpH xypapd; 

mjpHntz;zpYk; 5kHz ,dhy; khWtjhf czHtJld; ntsthiy g+r;rp tpyj;jp 

,aq;FtjhfTk; czHfpd;wJ. vdpd; g+r;rpapd; Ntfj;jpidf; fhz;f? 

3. g+r;rpiag; gpd; njhlUk; ntsthy; jw;NghJ vjpnuhypia Kjw;jlitahf mjd; ,U 

fhJfspy;, Kjypy; tyf;fhjpdhy; czUk; vdpd;  ntsthypw;F g+r;rp jw;NghJ 

vg;gf;fj;jpy; cs;sJ.  
 

 

7. jput%yf;$Wfs; ,uz;bw;fpilapyhd gpizg;ig cilf;fj; Njitahd rf;jp mtw;wpd; gpidg;G rf;jp 

(E0) vdg;gLfpwJ. ,r;rf;jp mt;tpU %yf;$WfisAk; jdpikg;gLj;jg;gad;gLfpwJ. mjhtJ 

mtw;wpw;fpilapyhd mOj;jrf;jpiag; g+r;rpakhf;FfpwJ. xU jputj;jpDs; cs;s xt;nthU %yf;$Wk; n 

vz;zpf;ifahd mLj;Js;s may; %yf;$Wfshy; #og;gl;bUf;Fk;. MfNt jputj;jpDs; cs;s 

%yf;$W xd;iw mjd; mLj;Js;s %yf;$Wfspd; gpizg;gpy; ,Ue;J cilg;gjw;Fj; Njitahd rf;jp 

nE0 

 

 

 

 

 

 

 

jput Nkw;gug;G xd;W Gjpjhf cUthf;fg;gLk; NghJ jputj;jpd; cs;spUe;J Nkw;gug;gpw;F tUk; 

%yf;$iwf;fUjpd; mit n/2 vz;zpf;ifahd %yf;$Wfspd; gpizg;gpy; ,Ue;J tpLtpf;fg;gl;litahf 

,Uf;Fk; (glj;ijg; ghHf;f). MfNt ,jd; NghJ xU %yf;$wpw;F toq;fg;gLk; rf;jp ½nE0. Gjpa 

Nkw;gug;G N vz;zpf;ifahd %yf;$Wfis XuyF gug;gpy; nfhz;bUg;gpd; mq;F N/2 vz;zpf;ifahd 

Nrhb %yf;$Wfs; fhzg;gLk;. MfNt XuyF gug;Gila Gjpa Nkw;gug;G xd;iw cUthf;fj; Njitahd 

rf;jp. 

  T = ½ N x  ½ nE0 

        = ¼ NnE0 

,t;thW Nkw;gug;G xd;wpd; cUthf;fj;jpw;F toq;fg;gLk; rf;jpNa mk;Nkw;gug;gpd; Nkw;gug;G rf;jp vdg;gLk;. 

ntg;gepiy khwhJs;sNghJ jputk; xd;wpd; Nkw;gug;ig Xuyfpdhy; mjpfupg;gjw;Fj; Njitahd rf;jp 

mj;jputj;jpd; Nkw;gug;G ,Otpir vdg;gLk;. jputNkw;gug;G xd;iw khwh ntg;gepiyapy; mjpfupf;fr; 

nra;jy; XH rkntg;gr; nray;Kiw MFk;  
 

(a)  
i. %yf;$Wfspw;fpilapyhd gpizg;G rf;jp vd;why; vd;d? 

ii. gpizg;Grf;jp E0 Mf cs;s ,U %yf;$Wfspd; mOj;j rf;jp ahJ? 

 

[ gf;fk; 15 Ig; ghu;f;f] 
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iii. jputj;jpDs; cs;s %yf;$W jputNkw;gug;gpw;F tUk; NghJ vj;jid %yf;$Wfspd; 

gpizg;gpypUe;J tpLtpf;fg;gLfpd;wJ vd;gij mJ jputj;jpDs; cs;s NghJ may; 

%yf;$Wfspd; vz;zpf;ifapy; jUf.   

iv. NkYs;s juTfspypUe;J A Nkw;gug;gsTs;s jput Nkw;gug;gpd; Nkw;gug;G rf;jp ahJ?  

(b) jputq;fs; nfhjpj;J Mtpahjypd; NghJ jputq;fspDs; cs;s %yf;$Wfspd; gpizg;G 

cilf;fg;gLfpwJ. ,t;thW L %yf;$Wfs; ciltjw;Fj; Njitahd rf;jp ½LnE0  

i. 1kg ePH nfhjpj;J MtpahFk; nraw;ghl;bd; NghJ ePH %yf;$W Mtp%yf;$whf 

cilf;fg;gLtjw;F 2.3 x 10
6
J rf;jp Njitg;gLfpwJ. xU %y; ePH %yf;$Wfspd; jpzpT 

0.018Kg. mtfhjNuh vz; 6 x10
23

mol
-1 ePupw;F n =10 Mapd; ePH%yf;$Wfspw;fpilapyhd 

gpizg;G rf;jpiaf; fhz;f.  

ii. ePupd; myF Nkw;gug;gpy; cs;s %yf;$Wfspd; vz;zpf;if N = 2x10
18

m
-2 MfTk;> Fwpj;j 

ntg;gepiyapy; ePH %yf;$Wfspd; gpizg;G cilTf;fhd rf;jp tpdh (b)(i) ,y; fzpf;fg;gl;l 

rf;jpf;F rkd; vdTk; nfhz;L Nkw;gug;gpOitapd; tiutpyf;fzj;jpw;fikthf ePupd; Nkw;gug;G 

,Oitiaf; fzpf;f.  

iii. rpy rpwpa g+r;rpfs; ePupd; gug;gpOit fhuzkhf ePHg;gug;igf; fPNo js;spf;nfhz;L ePHg;gug;Gfspy; 

ele;J nry;yj;jf;fd g+r;rpfspd; mbfs; mz;zsthff; Nfhskhditahff; fUjg;glyhk;. 

,t;thwhd 6 fhy;fisf; nfhz;l xU g+r;rpapd; fhy; xd;wpd; jput Nkw;gug;gpy; njhLifAWk; 

tl;lf;FWf;Fntl;bd; Miu 3x10
-5

m Mapd;  Nkw;Fwpg;gpl;l ePupy; mJ cs;s NghJ ghjj;ij 

njhLk; jputNkw;gug;G epiyf;Fj;jhf mikf;Fk; Nfhzk; θ MFk;. Cosθ = 0.8 Mapd; g+r;rpapd; 

jpzpit kg ,y; jUf. (π = 0.3 vd;f)  

iv. NkNy $wg;gl;l g+r;rp NtNwhH jputj;jpy; tplg;gLfpd;wJ. mj;jputk; ePupd; Nkw;gug;gpOitapYk; 

$ba Nkw;gug;gpOitia nfhz;Ls;s NghJk; ,j;jputj;jpy; g+r;rp mkpo;tjhf fhzg;gLfpwJ. 

,jw;fhd fhuzk; ahJ?  

8.  

(a)  

i. G+kpapd; kj;jpapypUe;J r J}uj;jpYs;s m jpzpnthd;wpd; <Hg;G mOj;j rf;jpf;fhd Nfhitiaj; 

jUf. G+kpapd; jpzpT ME, Miu RE MFk; ( ,q;F r> RE) 

ii. Nfhs; xd;wpw;fhd “jg;G Ntfk; (Ve)” vd;gjpypUe;J ahJ tpsq;FfpwPH?  

iii. G+kpapd; Nkw;gug;gpypUe;J  V0 ( > Ve) Ntfj;Jld; vwpag;gLk; Jzpf;ifapd; KbTNtfk; Vf  vdpd;  

V0
2
 = Vf

2 
+ Ve

2   vdf;fhl;Lf 

iv. tpdh (iii) ,y; vwpag;gLk; Jzpf;ifapd; ,af;fj;jpw;fhd Ntf (V)- Neu(t) tiugpid tiuf 

v. Nfhs; xd;wpd; jg;G Ntfk; 3000ms
-1 vdpd;, Nfhspd; Nkw;gug;gpypUe;J 5000ms

-1 Ntfj;jpy; 

vwpag;gLk; Jzpf;if nfhz;Ls;s KbT Ntfk; ahJ? 

(b)  

 

 

 

 

 

 

G+kp Q 

Q 

mOj;jk; 

/10
6
Jkg

-1 

re;jpud; 

-1.3 

-3.9 

-62.3 

0 
P 
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re;jpudpd; Nkw;gug;gpw;Fk; g+kpapd; Nkw;gug;gpw;Fk; ,ilapyhd <Hg;G mOj;jk; ikaq;fis ,izf;Fk; 

NfhL topNa khWgLtij NkYs;s glk; fhl;LfpwJ. Gs;sp P apy; <Hg;G mOj;jk; mjpAaHthFk;. 

gpd;tUk; tpdhf;fs; nra;ifapy; Gtprhh;ghf re;jpud; Xa;tpYs;sjhf fUJf  

i. Q vd;Dk; Gs;spapy; jpzpT itf;fg;gbd; mj;jpzptpy; jhf;Fk; tpisAs; <h;g;Gtpir vj;jpirapy;  

mikAk;  

ii. P apYs;s Jzpf;if nkJthf Gtpia Nehf;fp ,aq;f Muk;gpg;gpd; ,j;Jzpf;if Gtpia 

milifapy; mj;Jzpf;ifapd; fjp ahJ? 

iii. GtpNkw;gug;gpypUe;J re;jpuid Nehf;fp vwpag;gLk; Jzpf;if re;jpudpd; Nkw;gug;ig miltjw;F 

vwpag;gl Ntz;ba ,opT fjp ahJ? 

iv. Gtprhh;ghf re;jpud; Rw;Wjy; fUjg;gLk; NghJ tpdh (b)iii fzpf;fg;gl;l fjpAld; vwpag;gLk; 

Jzpf;if xd;W re;jpud; Nkw;gug;ig milaKbAkh? ckJ tpilia tpsf;Ff. 

 

9. gFjp (A) ,w;F my;yJ gFjp (B) ,w;F khj;jpuk; tpil vOJf. 

(A) jw;NghJ kPs;epug;G kpd;fyq;fisf; nfhz;L kpd; Nkhl;lhHfis ,af;Ftjd; %yk; kpd;rf;jpapy; 

,aq;Fk; thfdq;fs; ghtidf;F te;Js;sd. kpd; Nkhl;lhHfspdhy; fhHfspd; rpy;YfSf;F 

fzg;nghOjpy; cldbahf toq;fg;gLk; KWf;fkhdJ mtw;wpd; cWjpahdJk; rPuhdJkhd MHKLfy; 

cUthf;fj;jpw;F cjTfpd;wJ. cl;Gw vupg;G ,ae;jpuq;fspdhy; ,aq;Fk; fhHfis tpl (vupnghUspy; 

,aq;Fk; fhHfs;) kpd;rhu fhHfs; mz;zsthf 3 klq;F jpwd; tha;e;jitahfTk; tpsq;Ffpd;wd. 

kpd;rhu fhHfspd; gad;ghL 19k; E}w;whz;bd; eLg;gFjpapy; Muk;gpf;fg;gl;L ,d;W kpfTk; 

gpugykile;J tUfpd;wd. vupnghUl;fs; kw;Wk;  vz;nza; (Oil) vd;gtw;wpy; mjd; ,af;fk; 

jq;fpapUf;fhj jd;ik tsp kw;Wk; xyp khriljy; jtpHf;fg;gly;> kPs kpd;Ndw;wpg; gad;gLj;jf; $ba 

fyq;fs; fhzg;gly; Nghd;w rpy fhuzq;fNs ,jd; gpugy;aj;jd;ikf;fhd fhuzq;fshFk;. mj;Jld; 

,jd; ,af;fj;jpw;fhd> guhkupg;gpw;fhd nryTfs; FiwthfTk; ,yFthfTk; ,Uj;jYk; kf;fspw;F 

,jd; Nky; <Hg;ig Vw;gLj;jpAs;sd. vdpDk; ,tw;wpd; nfhs;tdT tpiy mjpfkhf ,Uj;jy;> 

fyj;jpd; kPs; kpd;Ndw;wj;jpw;F $ba Neuk; vLj;jy;> FWfpa J}u gazj;jpw;F gpd; fyq;fs; 

kpd;Ndw;wg;glNtz;ba Njit Vw;gly; Nghd;w rpy tplaq;fSld; tPjpapy; gazpf;Fk; 

VidNahUf;Fk; ,jd; gad;ghL rpy rkaq;fspy; ,ila+whf ,Ug;gjhfTk; $wg;gLk; fUj;Jf;fs; 

ghtidahsHfisAk; rhujpfisAk; xU Fog;gkhd epiyf;Fj; js;spas;sd. MapDk; fhH cw;gj;jp 

epWtdq;fs; fyq;fspd; ghtidf; fhyj;ij mjpfupj;jy;> kpd;Ndw;wj;ij tpiuTgLj;jy;> nfhs;tdTg; 

ngWkjpiaf; Fiwj;jy; Nghd;wtw;wpw;F rpy Kaw;rpfis Nkw;nfhs;tJld; tsHr;rpaile;j ehLfspy; 

kpd;Ndw;wy; epiyaq;fis Njitahd ,lq;fspy; epWTjy;> thfdj; jupg;gplq;fspy; kpd;Ndw;wYf;fhd 

trjpfis Vw;gLj;jy; Nghd;w eltbf;iffs; %yk; kpd;rhu fhHfspd; ghtidia mjpfupf;fr; nra;a 

topaikj;J tUfpd;wd.  
 

(a) vupnghUs;fspy; ,aq;Fk; fhHfSld; xg;gpLifapy; kpd;fhHfspd; ghtidapy; cs;s ,U 

ed;ikfSk; ,U jPikfSk; jUf.  

 

(b) kpd;rhu fhH xd;wpy; cs;s kpd;fyj;jpd; kpd;dpaf;f tpir 24V. ,J KOikahf 

kpd;Ndw;wg;gl;l epiyapy; 4.0 kzpj;jpahyq;fspw;F Nkhl;lupw;F 200A kpd;Ndhl;lj;ij 

toq;ff;$baJ.  

i. fyk; xd;wpd; kpd;dpaf;f tpir vd;gjpypUe;J ahJ tpsq;fpf;nfhs;fpwPH vd;gij 

rf;jpapd; mbg;gilapy; tpsf;Ff.  

ii. fyj;jpdhy; toq;fg;glf;$ba nkhj;j Vw;wk; Q [f; fhz;f. 

iii. 24V khwh kpd;dpaf;f tpirapy; fyj;jpdhy; toq;fg;glf;$ba nkhj;j rf;jp E [f; 

fzpf;f.  

[ gf;fk; 17 Ig; ghu;f;f] 
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(c) fyj;jpw;fhd kpd;Ndw;wpahdJ (charger) ve;jnthU toq;fy; kpd;Ndhl;lj;jpw;Fk; (I) 30V 

gag;igf; nfhz;Ls;sJ vd;f. Rw;wpd; khw;wg;glf;$ba jilAld; NrHe;j nkhj;jjilAk; 

cUtpy; xU jil R ,dhy; Rl;bf;fhl;lg;gl;Ls;sJ. XY ,w;fpilapy; kpd;Ndw;wg;gl Ntz;ba 

fyk; ,izf;fg;gl;L mJ kpd;Ndw;wg;gLk;. (fyj;jpd; mfj;jil Gwf;fzpf;fj;jf;fJ) 

 

 

 

 

i. tpdh (b) ,y; Fwpg;gplg;gl;Ls;s kpd;fykhdJ kpd;Ndw;wg;gLtjw;F NkNy fhl;lg;gLk; 

Rw;wpy; ,izf;fg;gLk; tpjj;ij KidTj;jd;ikia njspthff; Fwpg;gpl;L ckJ 

tpilj;jhspy; tiue;J fhl;Lf.  

ii. kpd;Ndw;wpapdhy; 120A kpd;Ndhl;lk; khwhJ toq;fg;gLk; NghJ fyj;jpw;Ff; FWf;Nfahd 

mOj;j NtWghL 24V ,y; khwhJ Ngzg;gLfpwJ. Fwpj;j re;jHg;gj;jpy; jil R ,d; 

ngWkhdk; ahJ?  

iii. fyk; kpd;Ndw;wg;gLk; NghJ jil R ,y; tpuakhFk; tYitf; fzpf;Ff.  

iv. fyj;jpd; KOikahd kpd;Ndw;wr; nrad;Kiwf;F vLf;Fk; Neuk; ahJ?  
 

(d) ,t;thwhd kpd;Ndw;wy; nraw;ghL xd;W ,yq;ifapy; cs;s xU tPl;by; epfo;j;jg;glNtz;b 

cs;sJ. mt;tPl;bw;fhd kpd;toq;fy; fk;gpapy; ngwf;$ba mjpAaH kpd;Ndhl;lk; 40A 

tPl;bw;fhd kpd;toq;fy; 240V ,y; khwhJ Ngzg;gLfpwJ. Fwpj;j tpdh (c) ,y; $wg;gl;l 

fyj;ij kpd;Ndw;Wtjw;fhf 30V dc toq;fiy toq;Ftjw;F ,q;F gbFiw epiykhw;wpAld; 

NrHe;j rPuhf;fy; Rw;W xd;W gad;gLj;jg;gLfpd;wJ.  

i. ,yl;rpa gbFiw epiykhw;wpapy; cs;s nga;g;G> gag;G Rw;WfspYs;s KWf;Ffspd; 

vz;zpf;iff;fpilapyhd tpfpjk; ahJ?  

ii. tpdh (c)(ii) ,y; $wg;gl;lthW 120A kpd;Ndhl;lj;jpy; fyj;jpw;F kpd;Ndw;wr; nraw;ghL 

epfOk; NghJ epiykhw;wpapd; nga;g;Gr; Rw;wpy; cs;s kpd;Ndhl;lk; ahJ?  

iii. Fwpj;j tPl;by;  Nkw;$wpa kpd;Ndw;wy; nrad;Kiw epfo;e;J nfhz;bUf;Fk; 

re;jHg;gj;jpy; kpd;toq;fy; fk;gp ghjpg;Gf;F cs;shfhjthW mjhtJ gpujhd kpd; cUfp 

cUfypw;F cl;glhjthW 240V mOj;jNtWghl;by; nraw;glf;$ba cgfuzq;fSf;F 

,Uf;ff;$ba nkhj;j caHtY ahJ?  
 

(B) (a) vspa mOj;j tpupayhf;fp Rw;wpy; cs;s rpypf;fd; %thap xd;W> MlNyhl;l nga;g;gpy; mOj;j 

irif ,y;yhj NghJ Nrfupg;ghd; kpd;Ndhl;lk; 3mA ,y; jpUg;jpfukhfr; (jpl;lr; 

rpwg;gpay;gpw;fika) nraw;gLj;jg;gLtijg; glk; fhl;LfpwJ. toq;fy; mOj;jk; (VCC) 6V MfTk; 

Fwpj;j rpypf;fd; %thapapd; Nfhly; epiyapy; mbfhyp mOj;jNtWthL (VBE) 0.6V MfTk; 

cs;sJ.  

 

 

 

 

 

 
 

+ 30V 

- 

X 

Y 

R 

30V 

charger 

Vi 

V0 

RB 

IB 

IC 

RL 

+VCC 
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czup-2 

czup-1 
xspKjy; 

kpifepug;gy; 

Vw;Wf; nfhs;sg;glf;$ba msT 

 Fiwepug;gy; 

%thapfspd; kpd;Ndhl;l eak; (β) vd;gJ fhyp kpd;Ndhl;lk; (IC) ,w;Fk; mb kpd;Ndhl;lk; (IB) 

,w;Fk; ,ilapYs;s tpfpjkhFk;. ,J %thapfspd; tiff;fika 10 ,ypUe;J 1000 tiu 

,Uf;Fk.; Rw;wpYs;s (glk;) %thapf;F β=100 MFk;. tpupayhf;fpapd; mOj;j eak; vd;gJ 

nga;g;gpy; Vw;gLk; mOj;j khw;wk; (∆Vi) ,w;F gag;gpy; Vw;gLk; mOj;jkhw;wk; (∆V0) Mapd;; 
iV

V



 0  

My; jug;gLk.; Fwpj;j vspa nghJf; fhyp tpupayhf;fr; Rw;wpy; nga;g;Gj; jil vd;gJ nga;g;G 

mOj;jj;jpy; Vw;gLk; khw;wk; (∆Vi) ,w;Fk; mjdhy; mb kpd;Ndhl;lj;jpy; Vw;gLk; khw;wk; (∆IB) 

,w;Fk; ,ilapYs;s tpfpjkhFk;. NkNy jug;gl;l Rw;wpYs;s %thapapd; nga;g;Gj;jil 2kΩ 

MFk; MfNt Fwpj;j tpupayhf;fr; Rw;wpy; gag;gpy; Vw;gLk; mOj;jkhw;wk; ∆V0 gpd;tUkhW 

jug;gLk;.  

  ∆V0 = ∆IC x RL 

                 = β∆IB x RL 

                       L
i R

V







3102
  

i. jpl;lr; rpwg;gpay;gpw;fika Nrfupg;ghd; mOj;jk; Vc ahJ?  

ii. Rikj;jil (RL) [f; fhz;f.  

iii. Nfhly; mbj;jil (RB) [f; fhz;f. 

iv. KOikahd tpupayhf;fj;ijg; ngwf;$bathW Fwpj;j tpupayhf;fpapd; nga;g;Gld; nghUj;jr; 

 nra;af; $ba MlNyhl;l mOj;jj;jpd; cr;rg;ngWkhdk; ahJ?  

v. Fwpj;j tpupayhf;f Rw;wpd; mOj;j eak; ahJ?  
 

(b) \k;g+ (Shampoo) Nghj;jy;fs; cUthf;Fk; ,ae;jpuj; njhFjp xd;wpy; Nghj;jy;fs;> nfhz;L 

nry;Yk; gl;bapD}L jput epuy;fis czUk; czup xd;iwf; fle;J nry;fpd;wd. ,q;F 

kpifahf my;yJ Fiwthf epug;gg;gl;l Nghj;jy;fs; epuhfupf;fg;gl;L Vw;Wf; nfhs;sf;$ba 

kl;lj;jpw;F epug;gg;gl;l Nghj;jy;fs; nghjp nra;ag;gLk; ,lj;jpw;Fg; gl;bapD}L njhlHe;J 

flj;jg;gLfpd;wd.  

 

 

 

 

 

 

jput epuy; czupahdJ xspKjy; (Lamp) xd;iwAk; ,U xj;j xsp czupfisAk; (Light 

sensors) nfhz;Ls;sJ. xsp czupfspd; miltplq;fisf; fPOs;s glk; fhl;LfpwJ. 

xspKjypypUe;J tUk; xspahdJ xspKjYf;Fk; czupf;Fk; ,ilapy; \k;g+ ,y;yhj 

re;jHg;gj;jpy; kl;LNk czupia milaf;$bajhf ,Uf;Fk;.  

 

 

 

 

 

 

 

 

  

\k;g+ Nghj;jy;fs; \k;g+ Nghj;jy;fs; 

gl;b 
epuha;fhpf;fg;gl;l 
Nghj;jy;  

 

xspKjy;  

xspczup 
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epuhfhpg;Gr;Rw;wpw;F  

czup-1 

czup-2 

jput epuy; czupapd; jHf;fr; Rw;wpd; gFjp xd;W fPOs;s glj;jpy; fhl;lg;gl;Ls;sJ. 

 

 

 

 
 

 

 

 

xsp czupapd; nga;g;gpw;Fk; gag;gpw;Fkhd jHf;fj; njhlHig ml;ltiz fhl;LfpwJ.  

 

 

 

 

i. gliy x [g; ngaupLf.  

ii. ckJ tpilj;jhspy; gpd;tUk; ml;ltiziag; gpujp nra;J> ntt;NtW kl;lq;fspy; 

epug;gg;l;l Nghj;jy;fs; xspiaf; FWf;fpLk; NghJ P, Q, R ,d; gag;G jHf;f kl;lq;fis 

mjpy; g+Hj;jp nra;f.  

 

 

 

 

iii. epuhfupf;Fk; Rw;wpd; ,af;fj;jpw;F gag;G jHf;f kl;lk; „1‟ Njitg;gLfpwJ. Nghj;jy; 

Vw;Wf;nfhs;sf;$ba msT epug;gg;glhj NghJ kl;Lk; Y apd; gag;G 1 [ juNtz;Lk; 

vdpd;> 

1. ml;ltizapy; Y ,d; gag;G F [ g+Hj;jp nra;f 

2. gag;G F [ Q,R rhHgpy; g+yf; Nfhit tbtpy; jUf.  

3. Y ,Ds; ,Uf;fNtz;ba gliy Rw;iw NAND gliyfis kl;Lk; nfhz;L 

jahupf;f.  

  

10. gFjp (A) ,w;F my;yJ gFjp (B) ,w;F khj;jpuk; tpil vOJf. 

(A) 

(a) Nghapypd; tpjpiaf; $Wf. 

(b)   

 

 

 

 

 

 

 

czupapy; xsp kl;lk; (nga;g;G) gag;G jHf;f kl;lk;(gag;G) 

Nghj;jy;fs; xspiaf; FWf;fpLk; NghJ 0 

xsp gLk; NghJ 1 

jputkl;lk; P Q R F 

kpif epug;gy;     

Vw;Wf; nfhs;sg;glf;$ba msT     

Fiepug;gy;      

nfhs;fyd; (A) 

20cm 
M 

X 
Y 

nfhs;fyd; (B) 

10cm 
L 
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NkNy tpiwg;ghd nfhs;fyd;fs; A, B  Mfpad KiwNa L, M vDk; nfhs;fyd;fs; topNa 

cuha;tpd;wp tOf;ff; $ba tspapWf;fkhd Kryq;fisf; nfhz;Ls;sd. ,it fhl;bathW 

,Nyrhd ePsh ,ioapdhy; ,izf;fg;gl;L nfhs;fyd;fspDs; thAitr; rpiwg;gpbj;J cs;s 

epiy glj;jpy; fhl;lg;gl;Ls;sJ. L,M vDk; Kryq;fspdJ FWf;Fntl;Lg;gug;Gfs; KiwNa 

1x10
-3

m
2
, 2x10

-3
m

2 MFk;. fhl;ba re;jHg;gj;jpy; njhFjpapy; milf;fg;gl;l thAtpd; nkhj;jf; 

fdtsT 6 x 10
-4

m
3 MfTk; mKf;fk; 2x10

5
Pa MfTk; cs;sJ tspkz;ly mKf;fk; 1x10

5
Pa 

MFk;.  

i. nfhs;fyd;fs; epiyahfg;gpbf;fg;gl;L x ,y; xH tpiriag; gpuNahfpg;gjd; %yk; 

njhFjp rkepiyapy; Ngzg;gl;Ls;sJ.  

1. X ,y; gpuNahfpf;fg;gLk; tpirAk; mjd; jpirAk; ahJ? 

2. ,ioapy; cs;s ,Oit ahJ? 

ii. njhFjp xg;gkhd jiu xd;wpy; itf;fg;gl;l gpd; X ,y; gpuNahfpf;fg;gl;l tpir 

mfw;wg;gLtJld; KryKk; tpLtpf;fg;gbd; njhFjpapd; ,af;fk; gw;wp ahJ $WtPH?  
 

fPOs;s tpdhf;fspw;F tpilaspf;Fk; NghJ nfhs;fyd;> Kryq;fspd; jpzpTfisg; 

Gwf;fzpf;Ff. 

iii. njhlUk; ,af;fjpy; nfhs;fyd; A ,y; cs;s thA KOtJk; mfw;wg;gl;l epiyapy;> 

1. rpiwg;gpbf;fg;gl;l thAtpd; fdtsT khw;wk; ahJ?  

2. rpiwg;gpbf;fg;gl;l tspapd; ntg;gepiy khwtpy;iynadpy; ,t;thAtpd;; mKf;fk; 

ahJ? 

3. ,jpypUe;J rkepiyf;F tUk; NghJ nfhs;fyd; (A) ,y; cs;s thA KOtJk; 

mfw;wg;gl;bUf;Fk; vd;gjid epahag;gLj;Jf (njhFjp ,Wjpahf rkepiy 

milAk; NghJ thA Muk;g ntg;gepiyf;F kPs;fpwJ).  

iv. tpdh (iii)(3) ,y; ,Wjpr;rkepiy milAk; NghJ rpiwg;gpbf;fg;gl;l thAthy; 

nra;ag;gl;l Ntiy ahJ? (rhil: tspkz;ly mKf;fj;jpw;F vjpuhfNt Ntiy 

nra;ag;gLk;) 

v. tpirfs; mfw;wg;gl;L kPz;Lk; cWjp milAk; tiuahd fhyg;gFjpapy; njhFjp 

ngw;w ntg;gk; ahJ? 

vi. “ntg;gg; gupkhw;wk; epfo;tjw;F njhFjpfspw;fpilapy; ntg;gepiy tpj;jpahrk; 

,Uj;jy; Ntz;Lk;. ,f; fUj;Jz;ikf;fika NkYs;s tpdh (v) ,y; Fwpj;j ntg;gg; 

gupkhw;wj;ij tpsf;Ff.  

vii. njhFjptpLtpf;fg;gl;ljpy; ,Ue;J kPz;Lk; rkepiy mile;J thA kPz;Lk; miw 

ntg;gepiy milAk; tiuahd fhyg;gFjpapy; rpiwg;gpbf;fg;gl;l thAtpd; ruhrup 

ntg;gepiy Neuj;Jld; khWgLtij fhl;Lk; gUkl;lhd tiuig mr;Rfisf; Fwpj;J 

tiuf.  
 

(B) ,aw;ifahff; fhzg;gLk; cWjpj;jd;ikaw;w fjpupaf;f rkjhdpfspd; fUf;fisg; Nghd;w fUf;fs; 

kUj;Jtj; NjitfSf;fhfTk; ngsjpftpay; Ma;TfSf;fhfTk; nraw;ifahf cUthf;fg;gLfpd;wd. 

,r;nraw;ghL fU xd;iw caH ,af;frf;jp nfhz;l mad; xd;wpdhy; Nkhjr; nra;tjd; %yk; 

epfo;j;jg;gLfpwJ.  
18

F vd;gJ kUj;Jtj;Jiwapy; PET scan nra;tjw;fhfg; gad;gLj;jg;gLk; kpf Kf;fpakhd xU 

rkjhdpahFk;. FWfpa MAs; nfhz;l nghrpj;jpud;fisf; fhYfpd;w ,j;jifa fUf;fs; 

“Cyclotrons” vDk; mikg;gpid cgNahfpj;J cw;gj;jp nra;ag;gLfpd;wd ,t; mikg;ghdJ 

gpujhdkhf ,U gFjpfisf; nfhz;lJ.  

1. maid MHKLf;Fk; gFjp  

2. ,yf;if NkhJk; gFjp.  
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,t; mikg;ghdJ KOikahf ntw;wplkhf;fg;gl;l gFjpapDs; mike;jpUf;Fk; Vw;wg;gl;l 

Jzpf;iffs; (mad;fs;) kl;LNk xU Cyclotron ,y; MHKLf;fg;glf;$badthfTk; ,tw;iw 

MHKLf;f kpd;Gyk; xd;Wk; ,q;F gad;gLj;jg;gLfpd;wJ. cyclotron ,d; ikag; gFjpapy; mad; 

Kjy; mike;jpUf;Fk; DEE vd miof;fg;gLk; ,U miutl;lg;gFjpfshd A,B vd;gtw;wpw;F 

,ilapYs;s ,ilntspg;gFjpapy; NeH mad; xd;W MHKLf;fg;gLtJ NkYs;s cUtpy; 

fhl;lg;gl;Ls;sJ. ,r;nraw;ghl;bw;fhf X,Y ,w;fpilapy; xU khwh mOj;jNtWghL 

gpuNahfpf;fg;gLtJld; mt; mOj;j NtWghlhdJ NeH kiw mOj;jq;fshff; Fwpj;j Neu 

,ilntspapy; khwpf;nfhz;Lk; ,Uf;ff; $ba tifapy; mikg;ghdJ xOq;FgLj;jg;gl;bUf;fpd;wJ. 

Cyclotron ,d; kj;jpapy; cs;s mad; Kjypy; ,Ue;J tpLtpf;fg;gLk; NeH madhdJ (GNuhj;jpud;) 

mz;zsthf xa;tpypUe;J DEE xd;wpd; xU tpspk;gpy; ,Ue;J ntspNaw;wg;gLfpwJ. typikahdJk; 

Fwpg;gpl;l xU jpirapy; cs;sJkhd fhe;jg;Gyj;jpdhy; Fwpj;j NeH Vw;wj;Jzpf;if kPJ 

jhf;Fk;tpir fhuzkhf NkNy cUtpy; fhl;bAs;sthwhd ,af;fg; ghijapy; Jzpf;if 

,af;fg;gLfpwJ.  

,t;thW MHKLf;fg;gl;L caH ,af;frf;jpiangw;w xU GNuhj;jpud; O18
8  rkjhdpf; fUTld; 

NkhJif mile;J ,iztJld; epa+j;jpud; xd;iw tpLtpj;J F18 Mf khw;wg;gLfpwJ. ,q;F 

cUthFk;. F18  ,d; njhopw;ghl;L msT (A) gpd;tUkhW mstplg;gLfpwJ.  

 tenIA   1  

,q;F  

I-  xuyF Neuj;jpy; (s) O18
8  [f; nfhz;l ,yf;fpd; xuyF gug;gpy; (cm

2
) NkhJifia 

epfo;j;Jk; GNuhj;jpud;fspd; vz;zpf;if.  
n - ,yf;fpYs;s O18

8 mZf;fspd; vz;zpf;if  

λ - fjpupaf;f Nja;T khwpyp  
σ -    NkhJif epfo;j;jg;gLk; ,yf;fpd; gug;G (cm

2
) 

t - NkhJiff;F cl;gLk; Neuk; (s)  
,yf;fpy; 0.3barn gug;gpy; NkhJif epfo;j;jg;gLtjhfTk; ,d; miutho;Tf; fhyk; (T1/2) 110 

epkplq;fs; vdTk; Fwpg;gplg;gl;Ls;sJ (1barn=10
-24

cm
2
) Scan nra;a Ntz;ba Nehahspapd; 

Njitahd clw; gFjpapDs; nrYj;jg;gLk; F18  ,dhy; fhyg;gLk; nghrpj;jpud; Fwpj;j J}uk; 

gazpj;J Scan nra;ag;gLk; Fwpg;gpl;l gFjpapy; cs;s ,yj;jpud; xd;Wld; ,iztjd; %yk; 

moptiltJld; ,U Nghl;Nlhd;fs;  (γ – fjpHfs;) ntspNaw;wg;gLtijf; fPOs;s cU fhl;LfpwJ. 

,it clYf;F ntspapy; cs;s fUtp xd;wpdhy; czug;gLtjd; %yk; PET tpk;gk; 

cUthf;fg;gLfpwJ.  

 

[ gf;fk; 22 Ig; ghu;f;f] 
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(a)  

i.  Fwpj;j mikg;gpy; NeH mad; xd;W MHKLf;fg;gLk; NghJ NkypUe;J ghHf;ifapy; 

cUtpy; fhl;bathW mt; madpd; ,af;fg;ghij mtjhdpf;fg;gbd; Fwpj;j ,lj;jpy; 

fhzg;gLk; fhe;jg;Gyj;jpd; jpir ahJ?  

ii. NeH mad; x ,ypUe;J y ,w;F ,aq;Fk; Fwpj;j re;jHg;gk; xd;wpy; ,Uf;fNtz;ba x 

rhHghd y ,d; mOj;jf; Fwpiaf; Fwpg;gpLf. 

iii. Fwpj;j gFjpapy; gpuNahfpf;fg;gLk; fhe;jg;gha mlHj;jp B vdTk;  mOj;j NtWghL Vo 

vdTk; nfhs;f mj;Jld; madpd; jpzpT m, mjd; Vw;wk; e ck; Mapd;>  

1. X,Y ,d; ,U gf;fKk; (,U DEE f;fs; A,B vd;gtw;wpy;) Vw;wj;jpd; ,af;fj;jpd;   

           NghJ  fhe;jg;Gyj;jpdhy; mt; Vw;wk; kPJ Ntiy vJTk; nra;ag;gltpy;iy     

     vd;gjw;fhd  fhuzk; ahJ?  

2. X,Y ,w;Ff; FWf;fhf Fwpj;j Vw;wkhdJ n jlitfs; gazpj;j epiyapy; mt;  

           Vw;wk; ngw;w ,af;f rf;jp ahJ?  

3. x ,ypUe;J y ,w;Fs; EioAk; re;jHg;gk; xd;wpy; v Ntfj;ijf; nfhz;bUf;Fk; ,t; 

 mad; miutl;lg; gFjpapy; ,aq;fp kPz;Lk; y [ milAk; tiuahd  

     ,af;fj;jpw;Fupa mjd; ,af;fg; ghijapd; Miu ahJ? 

4. NkNy tpdh (3) ,y; $wg;gl;l madpd; ,af;fj;jpw;F vLf;Fk; Neuk; t ahJ?  

(b)  

i. O18
8  fUTld; GNuhj;jpud; NkhJif milAk; NghJ cUthFk; tpisTf;fhd fUj;jhf;fr; 

rkd;ghl;ilj; jUf.  

ii. 30µA/cm
2
s ,y; cs;s GNuhj;jpud;fspd; vz;zpf;ifia fzpf;f. (GNuhj;jpudpd; Vw;wk;  

e = 1.6 x10
-19

C) 

iii. cUthf;fg;gl;l F18  ,d; Nja;T khwpyp λ [f; fzpf;f (s-1 ,y; jUf) 
21

7.0

T
  

iv. 1g OH 18
2 MdJ 30µA/cm

2 GNuhj;jpud; fw;iw xd;wpdhy; 1 kzpj;jpahyj;jpw;F NkhJiff;F 

cl;gLj;jg;gLk; NghJ cUthFk; ,d; njhopw;ghl;L msitf; fzpf;f. (n=2.17 x10
23

,  

e
-0.378

 = 0.6852) 

 

v. Fwpj;j nrad;Kiwapy; jahupf;fg;gl;l F18

 
,d; Fwpg;gpl;l msT 10

8
Bq njhopw;ghL 

nfhz;bUf;ifapy; Nehahspapd; clypYs;s nrYj;jg;gLfpwJ. nrYj;jg;gl;L 110 

epkplq;fspy; PET tpk;gk; ngwg;gLfpwJ. ,f;fzj;jpy; clypDs; γ Nghl;Nlhd;fs; 

cUthf;fg;gLk;; tPjj;jpid s
-1 ,y; jUf.  

( F18 .,ypUe;J fhyyhf;fg;gLk; γ [ cUthf;ff; $ba midj;J nghrpj;jpud;fSk; 

clw; gFjpapYs;s ,yj;jpud;fSld; ,izfpd;wJ vdf;nfhs;f.)  

vi. PET tpk;g cUthf;fj;jpw;F ,r;nrad;Kiwapy; clypDs; cUthFk; γ fjpHfs; 

gad;gLj;jg;glf;$bajhf ,Ug;gjw;fhd fhuzk; ahJ?  

vii. nghrpj;jpud; ,yj;jpuDld; ,iztjd; %yk; moptilAk; nrad;Kiwapy; cUthFk; ,U 

γ fjpHfSk; vjpnujpHj;jpirfspy; fhyg;gLtjw;fhd fhuzk; ahJ?  


